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0 Heterocyclic amide derivatives. 



tion. The invention also includes pharmaceutical 
composifions incorporating a formula 1 compound or 
a salt thereof, a process for the manufacture of the 
said compound, together with intermediates for use 
in the latter process. 
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The invention concems novel, pharmaceutically 
^useful, amide derivatives of certain k>en- 
zoheterocyclylalkanoic acids (and related tetrazoles 
2 and acylsulphonamides) of the fomnuia I and salts 
m thereof, wherein the radicals R', R', L. X. Y, Z. A', Q, 
^ A' and M have the meanings set out in the specifica- 
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HETEROCYCUC AMIDE DERIVATIVES 



SUMMARY AND BACKGROUND OF THE INVEN- 
TION 

This invention concerns novel heterocyclic 
amide derivatives and, more particularly, novel 
amides derived from benzoheterocyclylalkanoic ac- 
ids (and related tetrazoles and acylsulphonamides). 
which antagonise the pharmacological actions of 
one or more of the arachidonic acid metabolites 
known as leukotrienes (hereafter refen-ed to as 
"leukotriene antagonist properties"). The novel de- 
rivatives are useful whenever such antagonism is 
desired. Thus, such compounds may be of value in 
the treatment of those diseases in which 
leukotrienes are implicated, for example in tiie 
treatment of allergic or inflammatory diseases, or of 
endotoxic or traumatic shock conditions. The inven- 
tion also provides pharmaceutical compositions 
containing the novel derivatives for use in such 
ta'eabnents, and processes and intermediates for 
tiie manufacture of Vt\e novel derivatives. 



In United States Patents 3.271,416 and 
3.470.298 there are described 5-acetamido-1- 
benzyl-alpha.2-dimethylindole-3-acetic acid deriva- 
tives and (5-acetamido-1-benzyl-1H-inda20l-3-yl)- 
oxyacetic acid derivatives, respectively, as antiin- 
flammatory compounds; N-acyl derivatives of 6- 
amino-1-benzyiindazole have been described (see 
E. Hannig, gl ajj , Pharmazie. (1974), 2g: 685-7); 
and 6-{acetylamino)-2,3-dihydro-4H-1 ,4- 

benzo)(azine-4-propanoic acid methyl ester has 
been registered (Chemical Abstracts Registiv 
Number 27802-53-5) Chem . Abs . 7±. 4635(M). We 
have now dis covered a series of ben- 
zoheterocyclic derivatives which have an amidic 
substituent in tiie benzenoid ring and which un- 
expectedly possess ti^e property of antagonising 
one or more of Vne arachidonic acid metabolites 
known as leukotiienes and this is tiie basis for our 
invention. 

DESCRIPTION OF THE INVENTION 

According to tiie invention there is provided a 
compound of the formula i 




wherein the group >X-Y-Z-is selected from tiie 
group consisting of: 

(a) >CRc-CRaRb-NRd- 

(b) >C=N-Za- 

(c) > C=CRa-Zb- 
(d)>N-CRa=N- 
(e) >N-CRbRe-CRcRf-Zb- 

(f) >N-N = N- 

(g) >N-NRg-CO- 

(h) > N-N = C.ORd-in which ">" indicates 
two separate bonds, 



Ra is hydrogen or (1-4C)alkyl: 

Rb and Rc are each hydrogen or, togettier 
wHh tiie existing carbon to carbon bond, 
form an unsaturated finkage; 

Rd is hydrogen or (l-IOC)alkyi optionally 
containing one or two double or triple bonds 
and in which a carbon atom may optionally 
be replaced by oxygen or sulphur, said (1- 
10C)aikyl additionally optionally bearing a 
substituent selected from the group consist- 
ing of (1-4C)alkoxy. cyano, carboxy. 1H- 
tetrazol-5-yl. carbamoyl, N-(l-4C)carbamoyl, 
N.N-dit(1-4C)-alkyl]carbamoyl, and (1-4C)- 
alkoxycarbonyl, or Rd is (3-8C)cycloalkyl, (3- 
8C)cyc.loalkyK1-4C)alkyl. (2-6C)alkanoyi or 
phenyl-(1-4C)alkyl, ttie phenyl moiety of 
which optionally bears a substituent selected 
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from the group consist'ng of cyano, 
halogeno. (1-4C)aikyl, (l-4C)alkoxy and 
trifluoromethyl; 

Re and Rf are Independently hydrogen or (1- 5 
4C)aikyl: 

Rg is (1-4C)aIlcyl: 

Za is oxy. fhto, or substituted imino of the io 
formula -N(Rd>-in which Rd has any of the 
meanings defined above; 

Zb is oxy or thio; 

IS 

the group R'.L-stands for amidic radicals of 
the formula: R'.W.CO.NH-or R'.W.CS.NH-. in 
which R' is (2-10C)all<yl optionally containing 
1 or more fluorine substituents: or R' is 
phenyK1-6C)aikyl in which the (1-6C)all<yl 20 
moiety may optionally bear a fluoro or (1- 
4C)allcoxy substituent and in which the phe- 
nyl moiety may optionally bear a substituent 
selected from the group consisting of 
halogeno, (1-4C)aIkyI. {1-4C)alkoxy and 2s 
trifluoromethyl: or R' is (3-8C)cycloalkyl or - 
(3-8C)cycioalkyK1-6C)aIkyl, the cycTic moi- 
ety of any of which optionally may contain 
one unsaturated linicage and may optionally 
bear 1 or 2 (1-4C)ancyi substituents: so 

W is oxy. thio, imino or a direct linic to R*: 

P? is hydrogen, halogeno, (l-4C)allcyl or (1- 
4C)alkoKy: ss 

Q is phenylene optionally bearing 1 or more 
substituents independently selected from the 
group consisting of halogeno. hydroxy, (1- 
4C)aIkyl. (1-4C) alkoxy and trifluoromethyl: <o 

A' is (1-2C)allcylene orvinylene; 

A' is methylene, vinylene or a direct linIc to 

M; and 4S 

M is an acidic group selected from the group 
consisting of cartx}xy, an acylsulphonamide 
residue of the fonnula -CO.NH.SOmR* and 
1H-tetrazol-5-yl in which m is the integer 1 so 
or 2 and R' is (1-6C)alkyl. (3-8C)-cycloalkyl. 
(6-12C)aryl, heteroaryl comprising 5-12 
atoms at least one of which is cacbon and at 
least one of which is selected from oxygen, 
sulfur, and nitrogen. (6-12C)aryK1-4C)alkyl. ss 
in any of which the aromafic or 



heteroaromatic moiety may bear 1 or 2 sub- 
stituents selected from the group consisting 
of halogeno. (1-4C)alkyl. {1-4C)allcoxy, 
trifluoromethyl. nitro and amino: 

or a pharmacsutically acceptal}ie salt thiere- 
of. 

It will be appreciated tiiat certain- of the com- 
pounds of fonnula I. for example those wherein R' 
contains an asymmetrically substituted carbon 
atom, may exist In, and be isolated in, optically- 
active and racemic forms, in addition, it will be 
appreciated that certain compounds of fonnula I. 
for example, those wher^n Rd or the Dnkage - 
A\QJ\.*-contains a vinylene group, may exist in. 
and be isolated in. separate stereoisomeric forms - 
fF and 'T) about that group. Some compotaids 
may exist in more than one tautomeric form. Some 
compounds may exhibit polymorphism. It is to lae 
understood that the present invention encompasses 
any racemic optically-active, tautomeric, polymor- 
phic or stereoisomeric form, or mixtures thereof, 
which fomn possesses ieukotriene antagonist prop- 
erties, it being well known In the art how to prepare 
optically-active forms (for example, by resolution of 
tiw racemic form or by syntiiesis from optically- 
active starting materials) and to prepare intfividual 
'F and '7 stereoisomers (for example, by 
chromatographic separation of a mixture tiiereof) 
and how to determine the Ieukotriene anta^jnist 
properties by tiie standard tests descritied 
hereinafter. 

In-ttTis speciitealion Ra, Rb, Fte gt cetera startd 
for generte radicals and have no otiier signifkrawe. 
It is to be understood tiiat tiie generic tenm "(1- 
6C)alkyr includes botii sti-alght and branched 
ciiain alkyl radicals but references to intfivkiual 
alkyl radicals such as "propyl" embrace only tiie 
stiBight chain ("normal") radical, branched chain 
isomers such as "isopropyl" being referred to 
specifi cally. A similar convention applies to other 
generic groups, for example, "alkylene" and 
"alkenylene" §i cetera. 

Particular values for tiie generic radkals de- 
scnlsed as ranges above under Ra. Rc 
cetera are as folkiws: 

A particular vakie for Ra, Re. Rf, Rg or R* when it 
is (l-4C)alkyl is. for example, methyl, ethyl or jwd- 
pyl. 

A particular value for R* when it is (1-4C) 
alkoxy is. for example, mettioxy or ettraxy: and 
when it is halogeno is. for example, fluoro. chhsro 
or bromo. 
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A particular value for Rd when it Is (l-IOC)alkyl 
is. for example, methyl, ethyl, propyl, isopropyl. 
butyl, isobutyl. sec-butyl. 3-methylbutyl. pentyl or 
hexyl; when it is alkyi containing 1 or 2 double or 
triple bonds is, for example, vinyl, allyl, 1-propenyl, 
2-methylallyl, 3-methylbut-2-enyl, 1 ,3-pentadienyl. 
2-propynyl or 3-butynyl; and when it is alky! in 
which one or two carbon atoms are replaced by 
oxygen or sulphur a particular value is. for exam- 
ple. 2-methoxyethyl or 2-meaiylthioethyl. 

A particular value for an optional substltuent on 
Rd is, for example: 

for (1-4C)alkoxy, methoxy or ethoxy; 

for N-(1-4C)alkylcarbamoyl, N-methyl-or N-ethyl- 

carbamoyl; 

for N,N-di(1-4C)alkylcarbamoyl, N.N-dlmethylcar- 

bamoyi; 

for (1-4C)alkoxycarbonyl, methoxycarbonyl. ethox- 
ycarbonyl. or j-butoxycarbonyl. 

A particular value for Rd when it is (3-8C) 
cycloalkyi is. for example, cyclopropyl. cyclopentyl 
or cyciohexyl; when it is (3-8C)cycloalkyK1-4C)- 
alkyl a particular value Is, for example, cyclopropyl- 
methyl, cyclopentylmethyl or cyclohexylmethyl; 
when it is (2-6C)alkanoyl a particular value is, for 
example, acetyl or propionyi; and when it is 
phenyK1'4C)alkyl a particular value is, for exam- 
ple, benryl. 1-phenylethyl or 2-phenylethyl. 

A particular value for R' when it is {2-lOC)alkyl 
is, for example, ethyl, propyl, isopropyl, butyl, 
isobutyl. sec-butyl, 1-butyl. pentyl. 1-ethyl-propyl. 
hexyl. heptyl, 1-ethylpentyl or nonyl; and when it 
contains 1 or more fluorine substituents a particular 
value is. for example. 2.2.2-trifluoroethyl or hep- 
tafluoropropyl. 

Particular values for R' when it is phenyl-(1- 
6C)alkyl include, for example, benzyl, 1-phenyl- 
ethyl, 2-phenylethyl. 1-phenylpropyl. 2-phenyl- 
propyl. 3-phenylpropyl, 1-methyl-1-phenylethyl. 1- 
phenyibutyl and 1-phenylpentyi; and a particular 
value for an optional (1-4C)aikoxy substltuent on 
the (l-6C)a!kyl moiety is. for example, methoxy or 
ethoxy. 

Particular values for certain optional sub- 
stituents which may be present on a phenyl moiety 
of R' or Rd. or as a part thereof, as defined above, 
include, for example: 

for halogen: a member selected from the group 
consisting of fluoro. chloro and bromo; 



for (l-4C)alkyl: a member selected from the group 
consisting of methyl and ethyl; and 

for (1-4C)alkoxy: a member selected from the 

s ' group consisting of methoxy and ethoxy. 

A particular value for R' when It is (3-8C) 
cycloalkyi is. for example, cyclopropyl. cyclobutyl. 
cyclopentyl, cyciohexyl or cycloheptyl; when it is - 
(3-8C)cycloalkyK1-6C)alkyl a particular value is, for 

JO example, cyclobutyimethyl, cyclopentylmethyl. 
cyclohexylmethyl. 1-cyclopentylethyl, 2-cyclopen- 
tylethyl, 1-cyclopentylpropyl, 1-cyclohexylpropyl, 1- 
cyclopentylbutyl. 1-cyclohexylbutyl; and a particu- 
lar value for a radical containing an unsaturated 

J5 linkage in the cycloalkyi ring is, for example, 
cydohexenyl or cyclohexenyl-(1-6C)alkyl (such as 
cydohexenylmethyl or l-(cyclohdxenyl)butyl); and 
a particular value for an optional (1-4C)alkyl sub- 
stltuent on the cyclic moiety of such a radical is, 

20 for example, methyl, ethyl or Isopropyl. 

A particular value for Q is m-phenylene or q- 
phenylene, preferably bearing a fiuoro, chloro, (1- 
4C)aikyl, (1-4C)alkoxy or trifluoromethyl substltuent 
A particular value for A' when it is (1-2C)- 

25 alkylene is. for example, methylene, ethylene or 
ethylidene. 

A particular value for R» when it is (1-6C)-alkyl 
is, for example, methyl, ethyl, propyl. Isopropyl or 
butyl; when it is (3-8C)cycloalkyl a particular value 

30 is. for example, cyclopentyl or cyciohexyl; when it 
is (6-l2C)aryl a particular value is. for example, 
phenyl, 1-napthyl or 2-naphthyl; when it is 
heteroaryl a particular value is, for example, furyl, 
thienyi or pyridyl; when it is (6-12C)aryl-(1-4C)alkyl 

35 a particular value is, for example, benzyl, 1-naph- 
thylmethyl or 2-naphthylmethyl; and when it is 
heteroaryl-{1-4C)alkyi a particular value is, for ex- 
ample, furylmetiiyl, thienylmethyl or pyridylmethyl. 
Particular values for optional substituents which 

40 may be present on an aromatic or heteroaromatic 
moiety of R', or on a part tiiereof, include those 
defined above in connection witii a phenyl moiety 
in R\ 

More particular values for tiie groups listed 
45 above include by way of example ttiose selected 
from ttie groups consisting of: 

for R^: etiiyl, propyl, isopropyl. butyl, isobutyl. sec- 
butyl, t-butyl, pentyl, l-ettiylpropyl, hexyl, heptyl, 1- 

50 ethylpentyl, nonyl, heptafluoropropyl, benzyl, 4- 
chlorobenzyl, 4-trifluorometiiylbenzyl, 4-methylben- 
zyl. 1-phenylettiyl, 2-phenyletiiyl, 1-metiiyl-1- 
phenyletiiyl, 1-phenylpropyl, 1-phenylpentyl, alpha- 
fluorol)enzyl, alpha-metiioxybenzyl, cyclobutyl, 

55 cyclopentyl, cyciohexyl, cyclopentylmetiiyl, 
cyclohexylmetiiyl. 2-cyclopentylettiyl, 1-cyclopen- 
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tylbutyl. l-cydohexylpropyl, 1-cydohexyIbutyl. 5- 
methyl-2-{1-methylethyI)-cycIohexyl. and 1- 
cydohexen-4-yl; 

for RJ: hydrogen, fluoro, diloro, bromo. methyl and 
methoxy; 

for W: methyl, Isopropyl, butyl, cydopentyl. phenyl, 
4-dilorophenyI, 4-methylphenyl, 2-methylphenyl, 
naphthyl. thien-2-yl and 6-chloropyrid-3-yl; 

fotSs hydrogen and methyl; 

iSi Bfe sod Bs: hydrogen. Rb and Rc together with 
the existing cartxin to carbon bond form an unsatu- 
rated linkage: 

fat B^: hydrogen, methyl, ethyl, propyl, butyl, pen- 
tyl. hexyl, allyl, propargyl, 3-methylbutyI. 3- 
methylbut-2-enyi, 2-carbamoylethy!. carlKJx- 
ymethyl, cartwxyethyl. N-ethylcarbamoylmethyl, 
N,N-dimethylcarbamoylmethyl, 2-carboxyvinyl, 2- 
(methoxycarbonyl)-v!nyl. 2-methoxyethyl. 3- 
methoxypropyl, cydopentyl. cyciopropylmethyl, 
acetyl, benzyl, 3-cyanobenzyl and 4-chtorobenzyl; 

^ aa sod B& hydrogen, methyl and ethyl; 

g2C5a : methyl, ethyl, and propyi; 

for ^: methylene and ethylene: 

fo£ a direct linkage and methylene: 

for Q: rn-phenylene and Q-phenylene (optionally 
bearing a fluoro, chloro, hydroxy, methyl, methoxy 
or trifluoromethyl substituent); and 

fSL W: oxy, imino. thio and a direct linkage. 



Examples of specilic groups which are of spe- 
dal interest include those selected from the groups 
consisting of: 

5 for 51: butyl, pentyl, 1-ethylpentyl. 1-phenylpropyl, 
alphfrfluorobenzyl, alpha-methoxybenzyl, 
cydopentyl, and cydopentylmethyl; 

fiaS hydrogen; 

TO 

jac ffi phenyl and 2-methylphenyl; 

for Ra: hydroggn; 

T6 fer sod 32 hydrogen, and Rb and Rc together 
wHh the existing carbon to carixui bond form an 
unsaturated linkage; 

for Rd: hydrogen, methyl, ethyl, propyl, hexyl, allyl, 
20 pnjpargyl. 3-methylbutyl, 3-methylbut-2-enyl, ca*- 
boxymethyl, carboxyetfiyl. N-ethytoarbamoyl- 
metiiyl. N,N-dimethytearbamoyimethyi. 2-rnethox* 
yethyl, cydopentyl, cyclopropylmethyt. acetyl, ben- 
zyl, and 3-cyano-benzyl: 

25 

^ R2S£ hydrogen; 
fi2£Bfl: propyl: 
30 fSL^- mettiyiene; 
iSLSt a direct linkage; 

^ Q, : iTj,-phenylene and Q-phenylene (optionaiy 
3S bearing an hydroxy or methoxy substituent); and 

fo£ W: oxy, imino and a direct linkage. 

It will be appredated that within the ^oove 
definitions tiiere are included a number of sub- 
40 groups of compounds, for example: 

(i) indoles and indolines of formula la; 




(ii) benzisoxazoles. benzisathiazoles and in- 
dazoles of formula lb: 



9 



0 199 543 



R'.L- 



(iii) benzo[b]furans and benzo[b]thiophenes 
of formula ic; 




A\Q.AlM 



(iv) benzimidazofes of formula Id; 




(v) 1,4-benzoxazines and 1,4-benzothiazines 
of formula le; 



(vi) benzotriazoles of formula if; 
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(vfi) indazolones of formula ig; and 




(viii) indazoles of formula Ih; 




and wherein, in each subgroup, m, R'-R', 
Ra-Rg, Za, Zb. A'. A*. Q. W and M have any 
of the above defined meanings; together with 
the pharmaceutically acceptable salts there- 
of. 

Within the above sub-groups yet further sub- 
groups of compounds of the invention comprise the 



fix) those compounds of formula la wherwn 
Rb and Rc. together with the existing carbon 
to carbon tiond, form an unsaturated linkage; 

(x) those compounds of formula le wherein 
Zb is oxy or thio. and Rb and Rc are hy- 
drogen; and wherein, in each sub-group (ix) 



and (x) the remaining generic racficate have 
any of the above defined meanings; together 
with the pharmaceutically acceptable salts 
thereof. 

In the above sub-groups a preferred value for 
A' is. for example, methylene; a preferred value for 
A* is. for exanple, a direct link to M; a preferred 
value for Q is. for example, g-phenylene (optionally 
substituted with methoxy. especially methoacy in the 
ortho- oosition relative to A'); and a preferred value 
for M is carboxy. 1H-tetrazol-5-yl or a racScal of the 
fonmula -CO.NH.SO,R* wherein R* is phenyl, op- 
tionally substituted as defined above for R*, for 
example. 2-methylphenyl. In general, it is prefwred 
for the group R\L-to be attached to the baizens 
moiety of formula I in such a way that it bears a 
mete-relationship to the Group X but does not bear 
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an ortho- relationship to the group Z. A prefenred Preferred groups of compounds of the inven- 

value for RM-is, for example. R\W.CO.NH-; a pre- tion comprise the indole derivatives of the following 

fen'ed value for W is. for ex&i-nple. oxy. imino or a formula lla. 

direct iinlcage; a preferred value for R' when W is 

oxy or imino is, for example, cyclopentyl; and a s 

prefenred value for R' when W is a direct linlcage is. 

for ^cample, cyclopentylmethyl. 



CH2.Q.A.M 

the indazole derivatives of the following formula lib, 20 



CHj.Q.A'.M 



the benzo[b]thiophene derivatives of the following 
fonnula lie. 



rf.w.caNi 



i benzimidazole derivatives of the following for- 45 
jia lid. 
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the 2>dfhydrobenz-1.4oxazine derivatives of the 
fodomng formula He. 



rf.W.CO.N ^ 

the benzotriazole derivat^es of the following for- 
mula llf, 75 



lftw.CO.NI 




rif 



and the indazole derivath«s of the following for- 
mula llg. 




lie 




wherein R'. R». Ra. Rd. Re. Rf, W. Q. A' and M 
have any of the meanings defined hereinbefore: 
together with the pharmaceutically acceptable salts 
thereof. Particularty prefen-ed values of Rd for the 
derivatives of formula Ha and lib when M is car- 
boxy include methyl, propyl, 2-metho>cyethyl, N- 
ethylcarbamoyl-methyl, and cyclopentyl. Particular- 
ly preferred values of Rd for the derivathres Ha and 
lib when M is a radical of the fonmula 
-CO.NH.S(D,R* wherein R' is phenyl include hy- 
drogen, methyl. 2-methoxyethyl and N-ethylcar- 
bamoylmethyl. Particularly preferred values of Rd 
for the derivatives Ha and lib when M is a radical of 
the fonnula -CO.NH.SO,R* wherein R* is 2-methyl- 
phenyl include methyl and N.N-dimethylcarfaamoyl- 
methyL For the derivafives llg when R'.L-is 
R'.W.CO.NH-wherein R'.W-is cvclooentvloxv and 



M is caitxjxy or -CO.NH.SOJ^' wherein R* is (rtie- 
nyl. a particularty prefen-ed value of Rd is methyl. 
For the derivatives llg when R'.L-is R'.W.CO.NH- 
wherein R' is cyctopentylmethyl and W is a direct 
linkage and M Is carboxy or -CO.NH.SO,R* wha^in 
R* is 2-metiiyl-phenyl. a particularly preferred value 
of Rd is N-etiiylcarbamoylmetiiyl. 

Specific compounds of ttie invention are de- 
scribed in ttie accompanying examples. Howevo*. 
of ttiese tiie compounds N-[4-[5- 
(cyclopentyloxycarbonyl)-amino-1 -methyBrKlol^ 
ylmeaiyl>3Hnethoxyben2oyll- 
benzenesulphonamide. rH4-{5- 
(cyclopentyloxycartjonyl)-amino-1 -<N- 
ethylcartjamoylmethyl)indol-3-ylmethyn-3- 
methoxybenzoyl^nzenesulphonamide. f«K4-p- 
(cvdooentvloxvcartxjnvnamlno-l -methvfinda2t*-3- 
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ylmethyll-S-methoxybenzoyll- 
benzenesulphonamide. N-t4-[5- 
(cyclop8ntyloxycarbonyl)amino-1-methylindol-3- 
ylmethyl]-3-m9thoxyben2oyih2- 
methylbenzenssulphonamide. N-I4-[5-(2-cyclop8n- 
tylacetamido)-1 -(N.I»Wimethylcarbamoylmethyl)- 
indol-3-ylmethylJ-3-methoxyb8nzoylh2- 
methylbenzenesulphonamide. N-[M6- 
(cyclopentyloxycarbonyOamino-2.3-dihydroben2- 
1 ,4-oxa2in-4-ylmethyl>*methoxyben2oyl]- 
benzenesulphonamide, N-[4-{6-(2-cyctopen- 
tylac8tamldo)-2,3-dihydrobenz-1 ,4-oxazin-4- 
ylmethylhS-methoxybenzoyll- 

(cyciop8ntyloxycarbonyl}aminobenzo[b]thien-3- 
ylmethyl>3-methoxybenzoylh 
benzenesulphonamide, N-I4-l6-(2-cyclop8n- 
tylacetamldo)benzimida20l-1-ylmethyll-3- 
methoxybenzoylj-benzenesulphonamide. N-[4-[6- 
(2-cyclopentylacetaflnido)-2.3-dIhydrob8n2-1 .4- 
oxazin-4-ylmethyl>3-methoxyben2oylh2- 
methylbenzenesulphonamide, N-[4-[6- 
(cyclop8ntyloxycarbonyl)amino-3-methoxyindazol- 
1 •ylmethylhS-methoxybenzoyl}- 
benzenesulphonamide, N-[4-[5-{N'-cyclopen- 
tylureidoH -methylindol-3-ylm8thyl]-3- 
m8thoxyb8nzoyl>2-m8thylb8nz8nesulphonamide, 
N-{4-[6-i(2-cyclop8ntylacetamido)b8nzotriazol-1 - 
ylmethyl]-3-methoxybenzoylh 
benz8nesulphonamide, N-[4-{5- 
(cyclop8ntyloxycarbonyl)aminoindol-3-ylmethyl]-3- 
methoxyb8nzoyl]b8nzenssulphonamide. N-[4-[5- 
(cyclopentyloxycarbonyl)amino-1-(2-methoxyethyl>- 
indol-3-ylmethyl]-3-methoxyb8nzoyl]- 
benzenesulphonamide, N-I4-{5-(2-cyclop8n- 
tylac8tamido)-1 -methy lindol-S-ylmethylJ-S- 
methoxybenzoyl]benz8nesulphonamide. N-[4-[6-(2- 
cyclop8ntylacetamido)-3-{N- 
ethylcarbamoylmethoxy)inda2ol-1-ylmethylh3- 
methoxyb8nzoyl]-2-methylb8nz8nesulphonanriide, 
and N-£4-IB-(cyclop8ntyloxycarbonyl)- 



aniinob8n2imida20l-1-ylmethyl>3-methoxybBnzoyll- 
b8nz8n8sulphonamide are particularly preferred 
and may be used either in the free add form or as 
their corresponding pharmaceuticaily acceptable 
5 salts. 

Examples of suitable pharmaceuticaily accept- 
able salts are salts formed with bases which form a 
physiologically acceptable cation, such as alkali 
metal (especially sodium and potassium), alkaline 

70 earth metal (especially calcium and magnesium), 
aluminum and ammonium salts, as well as salts 
made with appropriate organic bases such as 
triethylamine, morpholine, piperidine and 
triethanolamine. For those compounds of formula I 

75 which are suffidentiy basic, examples of suitable 
pharmaceuticaily acceptable salts include acid-ad- 
dition salts such as those made with a strong acid, 
for example hydrochloric, sulphuric or phosphoric 
add. 

so The compounds of formula I may be made by 
processes well known in the chemical art for the 
production of structurally analogous heterocyclic 
compounds. Such processes for the manufacture 
of a compound of formula I as defined above are 

25 provided as further features of the invention and 
are illustrated by the following procedures in which 
the meanings of generic radicals are as defined 
above, T is defined as a group selected from the. 
group consisting of COORh (wherein Rh has the 

30 ' values defined below), CN. and the "alues defined 
above for M; U is defined as a suitable leaving 
group, for example, halogeno (especially chloro, 
bromo, or iodo) or alkane-or arene-sulphonyl-oxy - 
(espedally methanesulphonyloxy or q -toiuenesul- 

35 phonyloxy); and Hal Is defined as halogeno, espe- 
dally chloro, bromo or iodo. 

(A) For those compounds wherein M Is a 
carboxylic add group, decomposing a suit- 
40 ■ able ester of formula ill 



A^C^.A'.C02Rh 



wherein Rh is a conveniently removed add 
protecting group, for example, (1-6C)alkyl 
optionally bearing an acetoxy, (1-4C)alkoxy 
or (1-4C)alkylthio substituent, or is phenyl or 



benzyl. 

A particular value for Rh is, for example, 
mettiyl, ettiyl, propyl, t-butyl, acetoxymethyl. 



11 
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zyl, it ma/ be possible to carry out the 
decomposition by reductive means, for ex- 
ample, by the use of iiydrogen at about 
atmospheric pressure in tiie presence of a 
5 suitable catalyst, such as palladium or plati- 

num, conveniently on charcoal as a suppott 



methoxymethyl, a^nethoxyethyl. methyl- 
thiomethyl. or phenyl or benzyl. 

Certain of the starting esters of formula III 
may be active in their ovm right as 
leukotiene antagonists (such as, for exam- 
ple, by in vJxa conversion to the correspond- 
ing carboxylic add), for example, those 
wherein Rh is (1-6C)allcyl. and these are 
included wItWn the scope of the Invention. to 

it win be appredated that the decomposition 
can be performed using any one of a variety 
of procedures well known in the art of or- 
ganic chemistry. Thus, it may be carried out, rs 
for example, by conventional hydrolysis un- 
der add or base conditions, adjusted as nec- 
essary to minimize any hydrolyfic removal of 
other functional groups in the molecule. Also, 
when Rh is methyl, ttie ester may be de- 20 
composed by nudeophiOc demethyiafion 
wim. for example, lithium Ihioeflioxide in 
N,N'-dimetiiyipropyieneurea AKemativeiy. it 
may in certain drcumstances, for example, 
when Rh Is H>utyl> be possible to carry out 2s 
ttie decomposition by thermal means, for 
example, by heating ttie ester of fonnula III 
at a temperature of, for example, 100- 
ISO'C alone or in a suitable solvent or 
diluent such as diphenyiettier. In addition, 30 
when Rh is trbutW decomposition may 
be perfbrmed. for example, by using 
trimettiylsllyl triflate and ttien water, in a con- 
ventional manner. Sfill furttier. in certain dr- 
cumstances. for example, when Rh is ben- ss 



A preferred mettiod for decomposing an es- 
ter of formula III comprises reacting ttie ester 
witti a suitable base, for example, an alkali or 
alkaline earth metal hydroxide or cartjonata • 
(such as lithium hydroxide, potassium hy- 
droxide, sodium hydroxide, caldum hydrox- 
ide or potassium carbonate) in a siHtable, 
aqueous solvent or diluent for example, wa- 
ter, optionally togettier with a water-mfsdble 
alkanol, glycol, ketone or ether (such as 
methanol, elhanol, ethylene glycol. 2- 
mettwxyethanol, acetone, methyl ettiyl ke- 
tone, tetrahydrofuran or 1 .2-diniethox- 
yethane), at a temperature of, for example, 
15-100»C and convenientiy at or near am- 
bient temperature. When such a mettiod is 
emptoyed, ttie resultant carboxyfic add of 
formula I, wherein M Is a carisoxy group, is 
initially obtained as ttie corresponding salt of 
ttie base used for ttie hydrolysis and may be 
isolated as such or converted to the free 
add form by a conventional addrfication pro- 
cedure, for example, by reaction with a suit- 
able strong add such as hydroditoric w 
sulphuric add. 

(B) Acylating an amine of the formula IV, 



but wherein T is chosen from the values 
defined for M. 

A suitable acylating agent when W is oxy, 
ttiio or a direct link is. for example, an add 
halide of ttie fonnula R'J(a.CO.Hal wherein 
Xa has one of above-mentioned values for 



A suitable acylating agent when W is imino 



is, for example, an isocyanate of ttie fonnula 
R\NCX3. 

When an add halide is used as ttie acylating 
agent a suitable base such as triettiylamine. 
N-mettiylmorphoIine. pyridine. 2,6-kjtidhie or 
4-(dlmettiyi amino)pyridine is convwMaitiy 
also emptoyed. preferably togettier vntti a 
suitable inert solvent or diluent for exanpie. 
dichk>romettiane. diettiyl etti^. 



21 



0 199 543 



22 



tetrahydrofuran or 1^-dimethoxyethane. The 
same or similar inert solvents or diluents 
may be used wlien an isocyanate or 
isotliiocyanate is employed as the acylating 
agent 

When W is a -direct linic, the acylating agent 
may also be a carboxylic add of the fomiuia 
R'.COjH. In which case a suitable condens- 
ing agent, for example, a cartx)diimide (such 
as dicyclohexylcarbodiimide or 1-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide, or 
a salt thereof) or 1,1'-carbonyldiimidazoie, is 
also employed, preferably together with a 



suitable inert solvent or diluent, for example, 
one of those mentioned above for use with 
an acid halide. 

In general, the acylations are canied out at a 
temperature in the range of. for example. -20 
to 60'C. and. conveniently, at or near am- 
bient temperature. 

(C) For a compound of formula I wherein >X- 
Y-Z-has the value (a) or (b) as defined 
hereinabove, but wherein Za is a substituted 
imino of the formula -N(Rd)-, reacting an 
imino compound of tiie formula V. 



RlL- 




wherein >D-E-G-is a group of the formula 
>CRc-CRbRa-NH-or >C = N-NH-. but 
wherein T is chosen from the values defined 
for M. with an alkylating agent of fomiuia 
Rd.U. 

This procedure is particularly suitable for ttie 
production of, for example, compounds of 
fonmula lla. 

The reaction is preferably performed in ttie 
presence of a suitable base, for example, an 
alkali metal hydride such as sodium or po- 
tassium hydride in a suitable inert solvent or 
diluent, for example, tetrahydrofuran, 1.2- 
dimethoxyethane, N-methylpyn-olidone. or 
N.N-dimethytformamide. Alternatively, tiie 
compound of formula V may be used in tiie 
form of its preformed anhydrous alkali metal 



salt, for example, by prior reaction witii a 
suitable base such as sodium or potassium 
methoxide, i -butoxide or hydride, or butyl 
lithium; in which case a wider range of con- 
ventional solvents or diluents may be em- 
ployed for tiie reaction with tiie alkylating 



In either case, tiie alkylation is generally 
performed at a temperature in tiie range, for 
example, -10 to 40*0. and, convenientiy, at 
or near ambient temperature. 

(D) For a compound of fonmula I wherein >X- 
Y-Z-has ttie value (a) defined hereinabove, 
but virtiereln Rb and Rc, together witti the 
existing cartson-to-carbon bond, form an un- 
saturated linkage, reacting an indole of for- 
mula VI 




VI. 
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witti an alkylating agent of the formula 
liA\CLA\tA In the presence of a suitable 

Lewis acid. 

A particularly suitable Lewis acid is, for ex- s 
ample, silver oxide, silver carbonate, silver 
fluoroboralB. silver trifluonsacetate. silver 
trifluoromethanesulfbnatB. zinc chloride, tef 
ric chloride or stannic chloride. 

ro 

The process is generally best performed In a 
suitable solvent or diluent, for example, in 



acetone, dichloromefhane. acetonitriie or an 
ether solvent such as 1.2-dimethoxyethane, 
dioxane or tetrahydrofuran. optionally togeth- 
er with a hydrocartxin diluent such as 
toluene or xylene, and at a temperature in 
the range of. for example. 15-100"C. and, 
more prsferaUy. in the range 40-80'C. 

For a compound of formula I when^n M 
is a 1H-tetrazol-5-yI radical, reacting a cyano 
derivath/e of formula VII 




with an azide. 

A particulariy suitable azide is. for example, 
an alkali metal azide such as sodium or 
potassium azide, preferably together vrith an 
ammonium halide, for ^(ample. ammonium 
chloride or ammonium t)romide or. espe- 
dally, with triethylammonium chloride. The 
reaction is preferably perfbnmed in a suitable 
polar solvent, for example. N.NKlimethytfbr- 



mamide or N-methylpyrrolidone. and conve- 
niently at a temperature in the rartge of. for 
example, 50 to leO'C. 

(i=) For a compound of formula I wtieran 
R\L-stands for a group of the formula 
R'.Wa.CX).NH-or R'.Wa.CS,NH-in whfch Wa 
is oxy, imino or thio, reacting an isocyanate 
or isothiocyanate of the formula VIII, 



—to 



but wherein T is chosen from the values 
defined for M and wherein Xb is oxygen or 
sulphur, with the appropriate compound of 
the fomnula RVWaH. for example, an amine 
of the fonnula R'JMH., an alcohol of the so 
formula R'.OH or a thiol of the formula 
R'.SH. 

In general, the process is performed at a 
temperature in the range of, for example. 0- ss 



VIII 



diluent or solvent such as dichloromethane, 
diethyl ether, methyl 1-butyl ether, 
tetrahydrofuran or (fioxane. The starling 
isocyanate or isothiocyanate of formula VIII 
may conveniently be ot)tained by reacSon of 
the corresponding amine of formula IV witti 
phosgene or thiophosgene (or an eqitival^ 
reagent, such as trKhtoromethyl chlorofor- 
mala for the producBon of an isocyanate) in 
a conventional manner. 
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(G) For a compound of formula I wherein M 
is a group of the formula CO.NH.SOm-R'. 
reacting a compound of formula i wlierein M 
is cart)Oxy (which compound is hereinafter 
refen^ to as "add of formula I*) with a s 
sulphonamide derivative of the formula 
R».SO„.NH„ in the presence of a dehydrat- 
ing agent 

Thus, for example, a free acid of fonnula I lo 
may be reacted with a suitable dehydrating 
agent, for example, with dicydohexylcar- 
bodiimide or 1-(3-dimethyiaminopropyl)-3- 
ethylcarbodlimide, or with a hydrochloride or 
hydrobromide salt thereof optionally together is 
with an organic base, for example, 4- 
(dimethyiamino)pyridine, in the presence of 
a suitable solvent or diluent for example, 
dichloromethane, at a temperature in the 
range of, for example, 10 to SO'C but pref- 20 
erabiy at or near ambient temperature. 

Alternatively, a reactive derivative of an acid 
of formula I. for example, an acid haiide - 
(such as the add chloride), add anhydride 2S 
or a mbced acid anhydride (such as that 
formed from N.N-diphenylcarbamlc acid and 
the add of formula I by reaction of the 
sodium salt of the latter acid with H.fh 
diphenylcart)amoylpyridinium chloride), may so 
be reacted with an alkali metal salt (such as 
the lithium, sodium or potassium satt) of the 
appropriate sulphonamide of the formula 



R*.SO,.NH,, convenientiy at or near room 
temperature and in a suitable solvent or 
diluent, for example, tetrabydrofuran, N,N> 
dimethylformamide or dichloromethane. 

(H) An altemative process to procedure (0) 
mentioned above for a compound of formula 
I, wherein >X-Y-Z-has the value (a) defined 
above, but wherein Rb and Rc, together with 
the existing cartxjn-to-cartxjn bond, fomn an 
unsaturated linloge, reacting an indole of 
fonnula VI with an alkylating agent of the 
formula U.A\Q.A* M. 

The process is generally best performed in a 
suitable solvent or diluent for example, in a 
polar solvent (such as N.N-dimethylfor- 
mamide, N,N'-dimethylpropyleneurea or N- 
methylpynrolidone), or in an ether solvent - 
(such as dioxane or 1,2-dimethoxyethane), 
optionally together with an hydrocarbon 
diluent such as toluene or xylene. 

The alkylation Is generally best perfonned at 
a temperature in the range, for example 50- 
160'C.. and, preferably, in the range 70- 
lOO'C. 

(I) For a compound of formula I wherein >X- 
Y-Z-has the value (b) defined hereinabove, 
but wherein Za is a substituted imino of the 
formula -N(Rd)-, dehydration of an amlno- 
oxime of the formula DC 



a'.Q.a'.t 



but wherein T is chosen from the values 
defined for M. by first reacting a compound 
of fonnula IX with a suitable condensing 
agent for example, a carboxylic add anhy- 
dride (such as acetic or propionic anhy- 
dride), preferably together with a suitable 
solvent or diluent for example a chlorinated 
hydrocarbon solvent (such as dich- 
loromethane or dichloroethane) in the. pres- 
ence of an organic base (for example, 4- 
(dimethyiamino)pyridine), followed by heat- 
ing the resulting 0-acyloxime. preferably in 



the absence of solvent or diluent, but which 
heating may also be canled out in a suitable 
inert solvent or diluent for example, a hy- 
drocarbon sohfent (such as toluene or xy- 
lene), and at a temperature in the range of 
80-250*C., but preferably in the range of 
1 40-200 'C. 

The dehydration of compounds of formula IX 
may also be canied out without prior de- 
rivatization to the acyl derivatives by heating, 
preferably in the absence of solvent or 



15 
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diluent, but which heating may also be car- 
ried out in a suitable solvent or diluent, such 
as these ment'onec above, at a temperature 
in the range 150-300*C^ but preferably in 
the range 150-250'C. Compounds of formula 



DC but wherein T is chosen from the values 
defined for M, may be obtained, by staulard 
procedures known in the art from com- 
pounds of formula X, 



--Co- 



but wherein T is chosen from the values 
defined for M, such conpounds of formula X 
having been obtained from compounds of 
formula la. wherein Rb and Re. together with 
the existing cart)on-to-carbon bond, form an 
unsaturated linkage, by oxidative cleavage of 
the said unsaturated linkage, using tech- 



niques known in the art 

(J) For a compound of formula I. wfierein 
>X-Y-Z-has the value (c) defined above, but 
wherein 2b is oxy. by dehydratkjn of an 
hydroxy compound of formula XI, 




but wherein T is chosen from the values 
defined for M, for example, by treatment with 
an add (such as paratoluenesuiphonic add 
or hydrochtoric add) in a suitable inert sol- 
vent or diluent for example a hydro cartxxi 
solvent (such as toluene or xylene), or in an 
ether solvent (such as dioxane or 
tetrahydrofuran). 



In general, the reaction may be canlwi out 
at a temperature in the range of, for exmnple 
50-l50°C., but preferably in the range of 80- 
120»C. 

Compounds of fomnula XI may be obt^ed, 
by standard oxidative procedures known in 
the art from corresponding compoimds of 
formula XII. 
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but wherein T is chosen from the values 
defined for M. 

(K) For a compound oi formula I. wherein 




but wherein T is chosen from the values 
defined for M. by methods similar to those 
described hereinabove in process (I). 



>X-Y-Z-has the value (b) defined 
hereinabove, but wherein Za is oxy, by de> 
hydration of an hydroxyoxime of fomnula 
XIII, 



XIII 



Compounds of fonmula XIII, wherein T Is 
chosen from the values defined for M, may 
be obtained, by standard procedures known 
in the art from compounds of formula XIV. 




wherein T Is chosen from the values defined 
for M, themselves obtained from compounds 
of formula ic, wherein Zb is oxy, by oxidative 
cleavage of the unsaturated linkage bearing 
Ra, using techniques known in the art 



(L) For a compound of formula I wherein >X- 
Y-Z-has the value (c) defined above, but 
wherein Zb is oxy or thio. by reacting a 
benzofuran or a benzothiophene of the for- 
mula XV 




with an alkylating agent of the formula 
UJ^\QJ^*.M. defined above, by methods 
similar to those described hereinabove in 
process (D). 

so 

(M) For a compound of formula I wherein 
>X-Y-Z-has the value (a) defined above, but 
wherein Rb and Rc are hydrogen, catalytic 
hydrogenation of an indole of formula I 
wherein >X-Y-Z-has the value (a) defined 55 
above, but wherein Rb and Rc, together with 



the existing carbon to carbon bond, fomn an 
unsaturated linkage. 

Particularly suitable catalytic hydrogenation 
conditions are ttiose of catalytic transfer hy- 
drogenation, for example, palladium-on-car- 
bon (10% w/w) and formic acid (99%) a 
temperature in tiie range of. for example 15- 
lOO'C. and. more preferably in ttie range 
70-85»C. 



17 
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(N) For a compound of formula I wherein > 
X-Y-Z-has the value (b) defined above, but 
wherein Za has the value -N(Rd)-and A' is 



methylene, a modified version of process • 
(A) or (E) descnTjed above comprising cross 
coupnng an indazole of fonmula XVI, 




XVI 



with a compound of formula HaI.CH»QJ^*.T, 
but wherein T is COORh or CN, and wherein 
the Hal may be the same as that of XVI or 
different, to afford tiie corresponding III or 
VII. wherein >X-Y-Z-has the value (b) de- 
fined above, but wherein Za has the value ^ 
•N(Rd)-and A' is methylene; followed by 
conversion of the COORh group or the CN 
group, respectively, into one of the values 
defined above for M by appOcation of pro- 
cess (A) or respectively. ^ 

The process may be carried out for exam- 
ple, using a stoichiometric amount of a^ 
tivated zinc dust and a catalytic quantity of a 
transifion metal catalyst; such as, for exam- ^ 



l^mocenelpalladium <ll) or dichiorotris- 
(triphenyiphosphine}nicksI (11) to coupte, for 
example, 3-bromo-S- 
(cyciopentyloxycarbonyl)amino-1 • 
methyOndazole with, for example, methyl 4- 
bromomethyi-3-methoxybenzoatB to afford 
methyl 4-[5-(cyclopentyloxyc£ffbonyi)8mino- 
l-methyiinda20l-3-yimethyI]-3- 
methoxybenzoate: followed by decomposi- 
tion of the ester to afford 4-[5- 
(cydopenty loxycarbonyl)amino-l - 
methyDndazoi-3-ylmethyl]-3-methoxybenzdc 

(O) Fbr a compound of formula I wherein 
>X-stands fbr the group >N-. allcyiation of an 
amino compound of fomnula XVII. 




with an alkylating agent of the formula 
U.A*.QA*14 in the presence of a suitable 
base, such as potassium cartxMiate or so- 
dium methoxide in a solvent such as ac- ^ 
etone. methanol or dimethyifbrmamide. 
In general, when a compound of formula I 
wherein M is a carboxyiic acid is required, it is 
preferred to canry out one of the procedures (B). • 
(C). (D). (F). (H). (I). (J). (K). (L). (M). (N) and (0) » 
mentioned above using an appropriate carboxyiic 
ester and liberating the required add as a final step 
using procedure (A) above. 



XVII 



Pharmaceutically acceptable salts may be ob- 
tained using standard procedures well known in the 
art. for example, by reacting a compound of for- 
mula I witti a swt^le base affording a ptrysioiogi- 
cally acceptable cation or by reacting a sufiictontiy 
basic compound of formula I with a suitable add 
affording a phy^logically acceptable anion. 

The necessary starling materials for tfie above 
procedures may be made by procedures which are 
selected from standard techniques of heterocyclic 
chemistry, techniques which are analogous to the 
syntiiesis of known, structurally dmilar compounds, 
and techniques which are anatogous to tiie above 
descriiaed procedures. Thus, for example, certain 
of the startino est»s of formula III and certan of 
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the starting nitrlles of formula VII, respectively, may 
be made using general procedures similar to these 
described In (D). (H). (L) and (0) by using 
U^'.Q^'.COORh and U.A'.Q.A'.CN. respectively, 
as alkylating agents. Also, certain of the starting 
esters of formula III and certain of the starting 
nitriles of formula Vil, may be made using similar 
general procedures to those described in (B). (C), • 
(F), (I), (J), and (K), using conresponding inter- 
mediates IV. V, VIII, IX. XI. and XIII. but wherein T 
stands for COORh and CN, as appropriate, in said 
intemiediates. The intermediates DC, wherein T 
stands for COORh and CN, may respectively be 
obtained from corresponding intermediates X, 
wherein T stands for COORh and CN; and the 
Intermediates X, wherein T stands for COORh and 
CN, may respectively be obtained from the cor- 
responding compounds III and VII, wherein >X-Y-Z- 



stands for >CRc-CRaRb-NRd-and Rb and Rc, to- 
gether with the existing carbon-to-carbon bond, 
form an unsaturated !ini<age. The intermediates Xt, 
wherein T stands for COORh and CN, may respec- 

5 tively be obtained from the conresponding inter- 
mediates XII, wherein T stands for COORh and CN. 
The intermediates Xlll, wherein T stands for 
COORh and CN, may respectively be obtained 
from the conresponding intermediates XIV, wherein 

fo T stands for COORh and CN: and the inter- 
mediates XIV, wher^n T stands for COORh and 
CN, may respectively be obtained from conre- 
sponding intermediates III and Vli, wherein >X-Y-Z- 
stands for >C»CRa-Zb-wherein Zb is oxy. 

Ts As an Illustration, the amines of formula IV, 
wherein >X-Y-Z-stands for the group >C=CRa- 
NRd-, may be obtained, for example, by alkylating 
an appropriate nitroindola of formula XVIII 




XVIII 



using a conresponding alkylating agent of the for- 
mula U^\QJV'.T bi the presence of a suitable 
Lawis acid such as silver oxide and in a solvent 
such as dioxane, fblk>wed by a conventional reduc- 
tion, as illustrated in the accompanying examples. 
As an additional, similar illustration, the amines of 



fbnnula IV, wherein T stands for COORh. CN, or 
30 one of the values defined for M and wherein >X-Y- 
Z-stands for >CsCRa-Zb-wherein Zb is S, may be 
obtained, for example, by alkylating an appropriate 
nitrobenzothiophene of structure XIX 




using a corresponding alkylating agent of the for- 
mula U.A\Q.A'.T in the presence of a suitable 
L^s acid such as stannic chloride and In a sol- 
vent such as dichloromethane, followed by a con- 
ventional reduction, as illustrated in the accom- 
panying examples. As further illustration, the 



amines of formula IV wherein >X-stands for the 
group >N-may be obtained, for example, by al- 
kyiation of an appropriate nitfobenzimidazoie, 
nitrobenzoxazine, nitrobenzotriazole, or nitroin- 
dazole of formula XX 



ss 



19 



35 



0 199 543 



38 



H 



using a corresponding altcylating agent of the for- 
mula UA\QA\T in the presence of a suitable 
Ijase, such as potassium cartx)nate or sodium 
methoxide, in a solvent such as acetone or metha- 
nol, followed by a conventional reduction to give 
the required amine of formula IV. as illustrated in 
the accompanying examples. 

The nitriles of formula VII may be obtained 
from the corresponding compounds of formula I 
wherein M is carboxy by treatment with, for exam- 
pie, chtorosulphonyl isocyanate and N.N-dimethyl- 
fonnamide. Alternatively, the cyano compounds of 
formula VII may be obtained by conventional de- 
hydration of the primary amide of the correspond- 
ing carboxylic add of fomiula I wherein M is car- 
boxy. 

It will be recognized that the starting materials 
of formula V for procedure (C) are also compounds 
of formula I wherein Rd is hydrogen, and may be 
obtained by any of the procedures described 
above for such compounds. 



10 

Thie starting materials of formula VI may be 
obtained by catalytic reduction of tiie appropriate 
nttroindold of formula XVIII. followed by acylatlon of 
tile resultant aminoindoie using the same general 

IS procedure as descritsed in (6) above. 

Starting materials of formula XV, but wherein 
2b has tine value thio, may be obtained by conven- 
tional reducb'on of tiie nitro group of tiie corre- 
sponding nitrobenzotiiiophene of formula XIX, fol- 

20 lowed by conversion of the resultant aninoben- 
zothiophene into the said starting material XV by 
processes analogous to those described in process 
(B) or process (F). 

Starting materials of formula XVI may be ob- 

25 talnad by conventional reduction of the nitro group 
of appropriate nHroindazole of formula XXI, 



30 



followed by conversion of the resuttartt amincnn- 
dazole into the said starting material XVI by pro- 
cesses analogous to titose descnlied in process - 
(B) and process (F). 

The majority of the starting materials of formula 
III. IV (and its nitro precursors). VI (Rd other tiian 
hydrogen). VII. VIII, IX, X. XI. XII. XIII, XIV. XV, XVI. 
and XVII are novel and are provided as further 
features of tiie invention based on their utility as 
chemical intermediates. 

As stated previously, the compounds of for- 
mula I possess leukotaiene antagonist properties. 
Thus, they antagonise the actions of one or more 
of the arachidonic acid metabolites known as 



leukotiienes, for example. C«, D,. and/or E., which 
are known to be powerfol spasmogens (particularty 

^ in the lung), to increase vascular permeabiRty and 
have been implteated in the patiiogenesis of astii- 
ma and inflammation (see J. L Marx, Science. 
1982. 215, 1380-1383) as well as of enctotoxic 
shock (see J. A. Cook, gi aL, J. Pharmacol. Bcp. 

^ Thar.. 1985. 235. 470) and tiraumatic shock (see C. 
Denzfinger. gt ah, Science, 1985. ^ 330). The 
compounds of formula I are thus useful in the 
treatment of diseases in which leukotrienes are 
implicatod and in wfiich antagonism of ttieir action 

^ is desired. Such diseases include, for eocampie, 
alleroic oulmonarv disorders such as asttwna. hav 
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fever and allergic rhinitis and certain inflammatory 
diseases such as bronchitis, ectof^c and atopic 
eczema, psoriasis, as well as vasospastic cardio- 
vascular disease, and endotoxic and traumatic 
shock conditions. 

The compounds of formula I are potent 
leukotriene arrtagonists and are useful whenever 
such activity is desired. For example, ttie com- 
pounds of formula I are of value as pharmacologi- 
cal standards for the development and standardiza- 
tion of new disease models and assays for use in 
developing new ttierapeutic agents for treating the 
diseases in which ttie leukotrienes are implicated. 

When used In ttie treatment of one or more of 
tiie above mentioned diseases, a compound of 
formula I is generally administered as an appro- 
priate pharmaceutical compo^on which comprises 
a compound of fbmiula I as defined hereinbefore 
together witii a pharmaceutically acceptable diluent 
or canler. the composition being adapted for the 
particular route of administi^on chosen. Such 
compositions are provided as a further feature of 
tiie invention. They may be c^ned employing 
conventional procedures and exdpients and may 
be In a variety of dosage forms. For example, they 
may be in the form of tablets, capsules, solutions 
or suspensions for oral administration; in tiie form 
of suppositories for rectal administration: in the 
form of sterile solutions or suspensions for admin- 
isb^tion by intravenous or intramuscular injection or 
Infusion; in tiie fomn of aerosols or nebuiiser solu- 
tions or suspensions for administi^on by inhala- 
tion; and in tiie forni of powders togettier witii 
pharmaceutically acceptable inert solid diluents 
such as lactose for administration by insufflation. 

For oral administration a tablet or capsule con- 
taining up to 250 mg. (and typically 5 to 100 mg.) 
of a compound of formula I may convenientiy be 
used. Similarly, for int^venous or intramuscular 
injection or infusion a sterile solution or suspension 
containing up to 10% w/w (and typically 0.05 to 5% 
w/w) of a compound of fonmula I may convenientiy 
be used. 

The dose of compound of formula I to be 
administered will necessarily be varied according 
to principles well known in tiie art taking account of 
tiie route of administration and tiie severity of the 
condition and tiie size and age of tite patient under 
treatment However, in general, a compound of 
formula 1 will be administered to a warm-blooded 
animal (such a^ man) so tiiat a dose in tiie range 
of, for example, 0.05 to 25 mgTkg. (and usually 0.5 
to 10 mgTkg.) is received. 



The leukotiiene antagonist properties of a com- 
pound of formula I may be demonstrated using 
standard tests. Thus, for example, they may be 
demonsti^ed in vitrp using the standard guinea-pig 

5 tracheal stip preparation described by Krell (J. 
Phamna £2l. Exq- Ther . 1979. 211, 436). Using tills 
procedure, ti^heal tissue sb-ips are set up in 
groups of eight, four being used as timeA^ehicle 
conb-ols and four for each test compound. Ail of the 

10 strips are exposed to 8x10~*M leukotiiene E<(LTE«) 
following tiie 50 minute equilibration period, and 
tiie response is recorded. This 8x10-'M concentiB- 
tion of LTE4 is tiiat which produces a comraction 
equal to about 70-80% of tiie maximal effect of tiie 

IS agonist in tills tissue. The LTE. Is washed out for 
40-45 minu^ and tiie procedure Is repeated twice 
to ensure tiiat reproducible responses are being 
obtained witii LTE,. Leukotriene C4(LTC4) or Dr 
(LTD*), at a concertration of 8x10-'IVl, may be 

20 substituted for LTE< in tiie same procedure. 

Once tissue reproducibility has been estab- 
lished, test compounds are added to four battis 
following tiie 40-45 minute washout period. After a 
10 minute incubation with test compound or ve- 

25 hide. BxlO-TWI LTE. LTD. or LTC. is added and 
tiie response recorded. The percentage Inhibition 
by the test compound or the percentage change in 
vehicle controls is calculated, for each tissue, ac- 
cording to the following equation: % inhibition = 

30 100 multiplied by (mg. tension increase of preced- 
ing response minus mg. tension increase in pres- 
ence of compound) divided by mg. tension in- 
crease of preceding response. The mean percent- 
age change for vehicle conf ois and test compound 

35 are calculated and evaluated for significant differ- 
ences by StaJdents' t-test for unpaired data. Tis- 
sues exposed to test compounds were retested for 
responsiveness to LTE*, LTD* or LTC. following a 
25 minute washout period. If tissue responsiveness 

40 was equal to responsiveness preceding exposure 
to tiie test compound additional stidies were con- 
ducted, if responsiveness was not restored by tiie 
washing procedure, tiie tissues were discarded. 
The cyclooxygenase inhibitor, indometiiacin, is 

45 present at 5x10~*M in all tiie determinations. 

in general, tiie compounds of fomnula I dem- 
onsfrate statistically significant activity as LTC, 
LTD* and/or LTE* antagonists in the above test at a 
concentration of about 10-*M or much less. 

so The selectivity of action as leukotriene antago- 
nists as opposed to non-specific smootii muscle 
depressants may be shown by carrying out tiie 
above in vifro procedure using tiie non-specific 
spasmogen barium chloride at a concent^tion 

55 I.5x10-'M, again In tiie presence of indometiiacin 
at 5x10-^. 
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Activity as a leukotriene antagonist may also 
be demonstrated 'm >nvo in laljoratory animals, for 
example, in a routine guinea-pig aerosol test in 
whicli guinearpigs are pre-dosed with test com- 
pound (generally between 15 minutes to 1 hour) 
before an aerosol challenge of leukotriene LTD« (30 
micrograms/ ml.) and the effect of the test com- 
pound on the average time of leukotriene initiated 
change in breathing pattern (such as onset of dys- 
pnoea) recorded and compared with that in un- 
dosed. control guinea-pigs. In general, compounds 
of fonnula I produce a significant increase in the 
time of onset of leukotriene mifiated breathing 
changes folk>wing either oral or intrayenous admin- 
istration or by inhalation at a dose of 100 mg^.. 
or much less, without any indcaBon of untoward 
side-effects at several multiples of the minimum 
effective dose. 

The invention will now be illustrated by tiie 
folkiwing non-limiting examples in which, unless 
stated ottiBTwfse: 

(i) all operations were carried out at room or 
ambient temperature, that is. at a temperar 
ture in ttie range 18-25''C.: 

(ii) evaporation of solvent was cam'ed out 
using a rotary evaporator under reduced 
pressure (800-4000 pascals: 4.5-30 mm. 
Hg) with a batti temperature of up to 

(Hi) flash chromatography was carried out on 
Merck Kieselgel (Art 9385) and column 
chromatography on Merck Kieselgel 60 (Art 
7734); [these materials were obtaned from 
E. Merck. Darmstadt W. Genmany]; thin lay- 
er chromatography (TLQ was carried out on 
Analtech 0.25 mm. alica gel GHLF plates - 
(Art 21521), obtainable from Analtech. New- 
atk, DE. USA; 

fiv) the course of reactions was fcritowed by 
TLC and reaction times are given for illustrar 
tion only: 

(v) melting points are uncorrected and 'd* 
indicates decomposition; the melting points 
given are those otJtained for the materials 
prepared as described; polymorphism may 
result in isolation of materials with different 
melting points in some preparations; 

(vO all final products were essentially pure 
by TLC and had satisfeuitory nuclear mag- 
netic resonance (NMR) spectra and 
microanalytical data; 



(vii) yields are given for illustration only and, 
for crystalline endiDroducts. refer to the 
weight of recrystallized solid; 

s ^ (viii) when given, NMR data is in the form of 

delta values for major diagnostic protons, 
given in parts per miinon (ppm) relative to 
tetramethylsilane (TMS) as internal standard, 
detennined at 80 MHz or 250 MHz usng 

70 CDCI,. DMSO-d* or CD,OD as solvent con- 

werSonai abbreviations for signal shape are 
used for example, s. singlet: d. doublet: m, 
muttiplet: br. broad: sit: in addition "Ar" 
sigrnfies an aromatic signal: 

IS 

Cix) reduced pressures are given as absolute 
pressures in Pascals; otiier pressures are 
given as gaige pressures in bars; and 

20 (x) chemteal symbols have tiieir uaial mean- 

ings; the following abbreviations have also 
been used: v (volume), w (wel^); m.p. - 
(melting point). I. trrter(s)]. ml. (milliliters), g. - 
[gram(s)]; in certain Examples and Tables 

25 -. and # are used to indicate that an eixplana- 

tory footnote applies, and in certcun Tables 
fomjula 1 and formula 2 indicate tiiose set 
out 

30 Example 1 



Metiiyl 4-{5-hexanamidoindol-3-ylmetiiyl)-3-methox- 
ybenzoata 

35 

A stiaed solution of methyl 4-(5-amino-«ndol-3- 
ylme1hyI)-3-msttwxybenzoate (A) (0.2 g.) in cfich- 
lorometiiane (5 ml.) under an atmosphere of nitro- 
gen, was treated witii N-methyimorpholine (0.25 

40 g.). folfowed by hexanoyi chtoride (0.103 g.). After 
b«ng stinred for 2 hours, tiie mixture was poured 
into 1M hydrochkjric add (20 ml.). This mixture 
was extracted witii ethyl acetate (2x20 mL). The 
combined organic extracts were dried (Ii^SO.) aid 

46 evaporated. The yeltow oil obtained was purified by 
flash chromatography on silica gel (75 ml.), eluting 
witfi 6:4 v/v etiiyl acetateiiexane. to give tiie titie 
compound (0.24 g.. 92%) as a coloriess dl; NMR: 
0.83(t3H. CH,.Cit), 1.36(m.4H. C H,.qi^CHJ. 

50 1.57(quintet.2H. Cli.CH,.CON). 2.24<t, 2H, 
CHACON). 3.80(s3H. COOCH,), 350(s.3H, OCHJ. 
3.99(S,2H. ChUAr). 7.1 (m. 2H). 7.21 (m.2H). 7.44- 
(m2H), 7.69(s,1H.H*-indole). 959(s.1H. CONH). 
10.77(s.1H. H'-indola). 

55 
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The amino ester (A) was obtained as follows: 

(a) Silver (I) oxide (7.15 g.) was added to a 
solution of 5-nitroindole (5 g.) and methyl 4- 
bromo-methyl-3-methoxybenzo3te (B) (7.99 s 
g.) in dioxane (30 ml.), under a nitrogen 
atomosphere. The mixture was stinred at 
60°C. for 20 hours, dioxane removed by 
evaporation and ethyl acetate (50 ml.) added 

to the residue. The resulting suspension was to 
separated by filtration through diatomaceous 
earth. The filtrate was evaporated to give a 
daric viscous oil. which was purified by flash 
chromatography on silica gel (600 ml.), elut- 
Ing with 3:7 v/v ethyl acetate:hexane. The is 
viscous yellow oil obtained was crystallized 
from a mbcture of dichloromethane and hex- 
ane to give methyl 3-methoxy-4-(5-nitroindoi- 
3-yimethyl)benzoatB (C) (4.6 g., 45%) as yel- 
low needles, mjp. 153-155"C. NMR: 3.83- 20 
(S,3H, COOCHJ, 3.93(s,3H, OCHJ, 4.12- 
(SJ2H. CtiAr), 725(d,1H), 7.43(d,1H) 7.49- 
(m.3H), 7J5(dd, 1H, H»-indole), 8,47(d.1H. 
H«-indole) l1.65(broad s.1H, H'-indoie). 

2S 

(b) Palladium-on^arbon (10% w/w; 025 g.) 
was added to a solution of (C) (15 g.) in 
tetrahydrofuran (50 ml.) in a hydrogenation 
bottle. The mixture was hydrogenated at 
3.45 bars for 2 hours. The catalyst was re- 30 
moved by filtration through diatomaceous 
earth and the flHrate was evaporated. The 
residual oil was purified by flash chromatog- 
raphy on silica gel (200 ml.) eluting with. 1:1 

v/v ethyl acetateihexane, to give methyl 4-(5- as 
aminoindol-3-ylmethyl)-3-methoxy-benzoBtB 
(A) (1.12 g.. 82%) as a viscous oil; NMR: 
3.29(br,2H,NHJ, 3.88(s,3H. CO.OCHJ, 3.91- 
(s,3H. OCHJ, 4.03(s,2H, CH^JVr), 6.64- 
(dd.lH), 6.78(m,2H), 7.10(m2H), 7.44(m.2H), « 
7.68(br.1H, H<-indole). 
The starting bromomethyl compound (B) was 
nself obtained as follows: 

(c) A solution of 3-methaxy-4-methylbenzolc 45 
add (6.0 g.) in mehanol (120 ml.) was treat- 
ed with acetyl chloride (6 mi.) and stirred for 
36 hours. The solution was evaporated. The 
residue was dissolved in methanol (100 ml.) 
and the scflutlon evaporated. This procedure 
was repeated to give methyl 3-methoxy-4- 
methylbenzoate (6.34 g.. 98%) as a coloriess 
oil: NMR: 2.2(s.3H, CH,. 3.9(2s.6H. 2 x 
OCHJ.7.1(d.1H).7.5(m.2H). 



(121.2 g.) in carbon tetrachloride (1.4 1.) was 
heated under gentle reflux with a 350 watt 
tungsten lamp and subjected to an air purge 
by means of a T-tube attached to a water 
aspirator. A solution of bromine (1072 g.) in 
carbon tetrachloride (500 ml.) was added 
dropwise over 4 hours. Evaporation of the 
solvent gave a light yellow solid which was 
triturated with 500 ml. of 1:9 v/v 
ether:hexane. The solid was collected by fil- 
tration to give methyl 4-bromomethyl-3- 
methoxybenzoate (B) (111.7 g., 64%) as a 
pale yellow solid. m.p. 87-90"C; NMR: 3.9- 
(2s,6H, 2 X OCHO. 4.5 (s2H, BrCHO. 7.4- 
(m,3H). 

Example 2 



Methyl 4-[5-(2-ethylhexanamldo)indol-3-ylmethyl]-3- 
methoxybenzoate 

Using a similar procedure to that described in 
Example X, but starting from 2-ethylhexanoyl chlo- 
ride and (A), there was obtained the title compound 
in 76% yield: partial NMR: 0.84(m,6H, 2xCH,). 
124{m,6H, (CHOJ, 224(m,1H. CHCON), 10.78- 
(d,1H, NH). 

Example 3 



Methyl 4-{5-(cyclopentyloxycarbonyl)aminoindol-3- 
yl-methylh3-methoxybenzoate 

Cyclopentyl chlorofbrmate was added to a 
stirred solution of the amino ester (A) (0.15 g.) and 
N-methylmorpholine (027 g.) in dichloromethane (3 
ml.) at 0-5"C, under an atmosphere of nitrogen. 
The mixture was stin«d for 30 minutes at 0-5" C. 
the cooling bath removed, and stirring continued 
for 1 hour. The mixture was then poured Into 1M 
hydrochloric acid (15 ml.), and extracted with ethyl 
acetate. The combined extracts were dried - 
(MgS04) and evaporated. The residual oil was puri- 
fied by flash chromatography on silica gel (50 ml.), 
eluting with 3:7 v/v ethyl acetate: hexane, to give 
the title compound (0.18 g., 89%). as a coloriess 
oil; NMR: 1.66(m. 6H). 1.82(m2H). 3.83(s.3H. 
CO.OCH,). 3.92(s.3H, OCH,). 3.97(s2H. Cii.Ar). 
5.04(m.1H. -CHO-). 7.09(m.3H). 722(d,1H). 7.42- 
(dd.lH). 7.48(d,1H). 7.57(br.1H). 9.18(br,1H, 
CONH), 10.57(8.1 H. H'-indole). 

Exampl&4 



55 
23 



(d) A stirred solution of tiie ester from (c) - 
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Methyl 4-(54iacanamldo-1-methynndol-3-ylinelhyl)- 
a-methoxybenzoate 

Hexanoylchloride (0.029 g.) was added to a 
stirred solution of methyl 4-<5-amino-1-methynndol- 
3-yImethyl)-3-niethoxyl)en2oate (D) (0.05 g.) and N- 
meth yimorphollne (0.05 g.) in dichlormethane (3 
ml.), under an atmosphere of nitrogen. The mixture 
was stirred for 2 hours and then poured into 1M 
hydrochloric add (15 ml.). This mixture was ex- 
tracted with ethyl acetate (2xM ml.). The comi^ned 
extracts were dried (MgSO«), and evaporated. The 
residual oil was purified by flash chromatography 
on silica gel (50 ml.), eluting wHh 4« v/v ethyl 
acetate:hexane. to give a colorless oil. which was 
crystainzed from a mixture of toluene and hexane 
to give the title compound (0.05 g, 65%) as a white 
powder. NMFL 0.86(1. 3H. CH,.CH ,), 1.28(m,4H. 
Cli.Cfi.CH,). 1.57(quintet. 2H. Cli.CH,.CON). 
2.25(t2H. CH,.Cli.CON), 3.69(S.3H. NCHJ, 332- 
(s,3H, CO.OCH^. 3.92(s.3H. OCH,), 3.97(s. 2H. 
Ca^Ar). 7.05(s.1H), 7.13(d.lH). 7.27{d,1H). 7.28- 
{d,lH>, 7.40(dd,1H), 7.4a(s.lH). 7.74{s.1H). 931- 
(S.1H). 

The amino-ester (D) was prepared as follows: 

(a) Methyl 3-methoxy-4-(5-nrtrotndol-3-yl- 
methyl)benzoate (C) (0.44 g.) was aided to 
a stimed suspen^on of oil-free sodium 
hydride (0.031 g.) in dry tetrahydrofuran (10 
ml.), under an atmosphere of nitrogen. The 
dark-red solution was stirred for 10 minutes, 
and lodomethane (0.18 g.) was added. The 
mixture was stirred for 30 minutes, and was 
poured into 1M hydroehloric add (30 mi.). 
The mixture obtained was extracted with 
ethyl acetate (2x50 ml.). The combined ex- 
tracts were washed witti brine (25 ml.), then 
dried (MgSO.). and evaporated. The yellow 
oil obtained was purified by flash chromatog- 
raphy on silica gel (50 ml.), eluting with 
50:45:5 v/v/v hexane:dichloromethane:elhyl 
acetate, to give methyl 3-methoxy-4-(l- 
methyl-5-nitroindol-3rylmethyl)ben2oate (E) - 
(0.33 g., 72%) as a yellow oil. which was 
crystallized from dichloromethane/hexane to 
give a yellow solid. m.p. 144-14e''C; NMR: 
3.81 (S,3H. N.CH,). 3.83(s.3H, CO.OCHJ. 
3.92(s.3H. OCH,). 4.11(s,2H. CH^). 727- 
(d.1H), 7.37(s.1H. H'-indole). 7.48(m.2H), 
7.60(d.1H). 8.01(dd.lH. H*-indoIe). 8.50(d.1H. 
H'-indole). 



wAv; 0.1 g.). as described for the amino ester 
(A) in Example 1, to give methyl 4-^amtno- 
1 -methylindol-3-ylmethyl)-3- 
methoxybenzoate (D) (0.50 g., 98%) as pale 
5 yellow foam: NMR: 3.6(s. 3H. NCHJ. 3.8- 

(S.3H. CO.OCHJ. 3.9(br S.5H. OCH, and 
C|±i.Ar). 4.4SQXJ2H. NHJ. 6.54{m,2H). 636- 
(s,1H). 7.04(m,2H). 7.40(m^H). 

TO Examples 



Methyl 4-^2-ethylh8xanamido)-1-mefthyfindoi-3- 
ylmethyll-3-m8thoxybenzoatB 

TS 

Using a similar procedure to that described in 
Example 4, but starting fnxn 2-etfiylhexanoyl chlo- 
ride and (C), there was obtained the title compound 
in 80% yield as a viscous oil; partial NMR: 034- 
20 (m.6H. 2xCHJ. 1J24[m.6H. (CH,),], 223(m.1H, 
CH.CON). 3.70 (s,3H. NCHJ. 

Exampis 6 

2S 

Methyl 4-(1-ben2yl-S-hexanam!dolndol-3-yinTeth^>- 
3-methoxybenzoate 

Potassium t-butoxide (0.04 g.) was atkled to a 

30 stirred solution of methyl 4-(5-hexanamidolnctol-3- 
ylmethyl)-3-methoxybenzoatB (0.15 g.) in dry 
tetrahydrofuran (5 ml.), under an atmosptxara of 
nitrogen. The resulting darit-green mixture was 
stirred for 30 minutes. Benzyl bromide (0.062 g.) 

35 was added, causing tine color to change to Bght 
brown. After 1 hour, the mixture was poured into 
1M hydrochloric add (20 ml.). This mixture was 
extracted with ethyl acetate (2x25 ml.). The com- 
bined extracts were dried (MgSO.) and evaporated. 

40 The brown oil obtained was purified fc»y flash 
chromatography on siOca gel (50 ml.), eluting with 
3:7 v/v ethyl acetate-Jiexane, to ghre the titie com- 
pound (0.04 g, 17%) as an oil: NMR: 038(t3H. 
CH,.CH J. 1.27(m.4H. Cli.Cli.CHJ. 1.57(m3^. 

45 Cli.CH,.CON). Z2MXJ2H, CH,.Cii.CON). 3.82(s.3H. 
CO.OCHJ. 3.91 (S.3H. OCHJ. 3.99(s,2H. Cli.Ar). 
5.32 S.2H. NCiiPh). 7.21(m.lOH). 7.44<m,2H). 
7.75(d.1H). 9.64(8,1 H.NH). 

50 Example 7 



(b) A solution of (E) (038 g.) in 
tetrahydrofuran (30 ml.) was hydrogenated in 55 
the presence of palladium-on-cartxm (10% 
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Methyl 4-{1 -allyl-5-hexanamidoindol-3-ylmethyl>-3- 
methoxybenzoate 

Using a similar procedure to that described in 
Example 6, but using ally! bromide in place of 
benzyl bromide, there was obtained the title com- 
pound in 36% yield, as a viscous oil; partial NMR: 
0.86(t 3H, CH,.CH,), 1^7(m.4H. CH,.CH ^CHJ. 
1.57{quintet 2H. Cli.CH,.CON), 2.24<t.2H. 
CH,.CON), 4.72(d,2H, NCHO. 5.07(dd.2H, CH.Cli). 
5.99(m,1H. CH.CH,). 

Example 8 



Methyl 4-[5-(cyclopentyloxycarbonyl)amino-1- 
methylindol-3-ylmethyl}-3-methoxyt)enzoate 

Cyclopentyl chloroformate (0.11 g.) was added 
to a stirred solution of mettiyl 4-(5-amino-1- 
metiiyIindol-3-ylmetiiyl)-3-methoxyl3©n2oate (D) 
{025 g.) and N-methylmorpholine (0.23 g.) in dich- 
loromethane (3 ml.), under an atmosphere of nitro- 
gen. TTie mixture was stinred for 2 hours and tiien 
poured into 1M hydrochloric acid (20 ml.). This 
add mixture was extracted with ethyl acetate (2x30 
ml.). The combined extracts were washed with 
saturated brine (20 ml.), dried (MgSO<), and evap- 
orated to gh/e a viscous oil. This was purified by 
flash chromatography on silica gel (50 ml.), eluting 
witii 3:7 vfv ethyl acetate:hexane, to give the titie 
compound as a foam (0.25 g., 74%); NMR: 1.62- 
[m.8H, (CH,),]. 3.68(S,3H. NCH,). 3.83(s.3H, 
CO.OCH,), 3.91 (S.3H, OCH,). 3.95(s. 2H. CH^Jv). 
5.05(m,1H, -CHO-). 7.11 (m,2H), 7.26(d. 1H). 7.43- 
(m,2H), 7.59(br,1H), 9.18 (br.lH, NH). 



Example 9 



4-{5-<Cyclopentyloxycarbonyl)amino-1-methyilndol- 
5 3-ylmethyl]-3-methoxybenzoic add 

A stin-ed solution of methyl 4-[5- 
(cyclopen1yloxycarbonyl)amino-1-methylindol-3- 
ylmetiiyl]-3-metiioxybenzoate (025 g.) in methanol 

TO (5 ml.) and tetrahydrofuran (4 ml.), under an at- 
mosphere of nitrogen, was b'eated with a solution 
of Iftiiium hydroxide monohydrate (0.12 g.) in water 
(2 ml.). The mixture was stirred for 20 hours and 
then concentrated to remove tetrahydrofuran. The 

75 resulting aqueous solution was addified with 1M 
hydrochloric acid (20 ml.). The white precipitate 
which formed was separated by filtration, washed 
with a littie water, and recrystallized from a mixture 
of toluene and hexane to give the title compound 

20 (0.212 g., 88%) as an off-white powder; m.p. 157- 
158"C. 

Analysis calculated for. 
25 C»H»N,0.: C, 68.23: H, 6.20: N. 6.63 
Found: C, 68.36: H, 6.19: N, 6.36 
Examples 10-19 

30 

Using a similar procedure to that described in 
Examole the following adds of fonnula 1 were 
obtained by hydrolysis of the corresponding methyl 
esters: 
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m:p. yield 

rc.) ai_ 



10 


pentyl 


- 


H 


205-210* 


77 


11 


1-eth.yl— 
pentyl 






202-203 


87 


12 


c^clopent- 


0 


H 


184-186 


80 


13 


pentyl 


- 


methyl 


227-228 


66 


14 


1-ethyl- 
pentyl 




methyl 


204-208 


66 


15 


cyclopent- 

yi 


0 


methyl 


157-158 


88 


16 


pentyl 




allyl 


203-204 


39 


17 


pentyl 




benzyl 


210-211 


0 / 


18 


alpha- 

fluoro -benzyl 


methyl 


188-190 


83 


19 


alpha-meth- 
oxybenzyL 




methyl 


124-126* 


53 




* Isolated 


as 


a partial hydrate (0-.25 


E2O) 



- Direct link to R"^ 

The starting msthyl esters for Bcamples 18 and N.N-DiphenylcarbamoyIpyridlnium hydrochto- 

19 were made by conventional acylaHon of methyl ride (0.132 g.) was added to a stirred solution ct 4- 

4-{5-amino-1-methyiindol-3-y1methyl)-3- [5-<cyciopentyloxycart)onyDamlno-1-mettiylind(^ 
methoxyfcienzoate (D) wrth alpha-fluorophenyiacetic ylmetiiylhS-methoxybenzoic add (otxfalned as de- 

add and aipha-msttioxyphenylacetic add. respec- ^ scribed in Example s) (0.15 g.) and sodium hydrox- 
tively. in the presence of H3-(dlmettiylamino>- ide (0.35 ml. of 1M aqueous solution) In absoiuts 

propyI>3-ethylcarbodrimide hydrochloride and 4- ettianol (6 ml.), under an alomosphere of rttrogen. 

(dimetiiylamino)pyridine. in dichloromettiane at am- The mixture was stined for 15 minutes, and was 

blent temperature. The mettiyl esters were ob- tiien partitioned between ettiyl acetate pO ml.) and 

tained as viscous oils having satisfactory NMR „ water (30 ml.). The organic layer was washed suc- 
spectra. cesshrely witti 1M hydrochloric add (20 ml.) and 

saturated brine (20 ml.), tiien dried (MgSO«). and 
Example 20 evaporated to give 4-{5-{cyciopentyloxycarbonyl)- 

amino-1-methynndol-3-ylmettiyl>3-mettioxyba«*: 
N.N-diphenyicart3amic anhydride, as a white foam. 
N-[4.[5^CyclopentyIoxycarbonyl)amino-1- This foam was dissolved in N.N-dimetiiyffWmanide 

metiiyfindol-3-yimetiiyl>3-mettioxyben2oyl> (DMF) (3 mL). and added to a stined solution of tiie 

benzenesuiphonamide sodium salt of benzenesulphonamide (0.19 g.) in 

DMF (6 ml.), under m atmosphere of nitrogoi. The 
^ mixture was stin^d for 1 hour and then poured into 
1M hydrochloric add (40 ml.). The add mixture 
was extracted wHh ettiyl acetate (2x30 ml.). The 
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50 



combined extracts were dried (MgSO.) and evapo 
rated. The yellow oil obtained was purified by the 
following successive procedures: 

(a) flash chromatography on silica gel (50 
ml.) eluting with 3:7 vAv acetoni- 
trileidichloromethane; 

(b) crystallization from a mixture of dich^ 
loromethane and hexane; 

(c) flash chromatography on silica gel (50 
ml.), eluting with dichloromethane (200 ml.), 
then 3:1 v/v dichloromethane:ethyl acetate - 
(200 ml.), and then 1:1 v/v dich- 
loromethane:e1hyl acetate: and 

(d) crystallization from a mixture of ethyl 
acetate and hexane to give the title com- 
pound (15.9 mg., 8%), as a white solid: m.p. 
125-130»C. 

Analysfs calculated for 
C»H„N,0,S: C. 64.15: H, 5.56; N, 7.48 
Found: C, 64.18; H. 5.33; N, 7.36 
Example 21 



N-[3-iy/lethoxy-4-I5-(2-ethylhexanamido>-1- 

methylindol-3-ylmethyl]benzoylI- 

benzenesulphonamide 

Using a similar procedure to that described in 
Example gQ, the title compound was obtained in 
20% yield as a solid, mjp. 169-171 'C. starting 
from 4-[5-(2-ethylhexanamido)-1-methylindol-3- 
ylmethyn-3-methoxybenzoic add. 

Example 22 



Methvl 4-r5-fcvdQpentvloxvcarbonvnamino-1- 

cvcloDroD vlmethvlindol-3-ylmethyll-3- 

methoxybenzoate 

Using a similar procedure to that described in 
Examole g. the title compound was obtained in 
90% yield, as a viscous oil; partial NMR: 0.32- 
(m.2H). 0,46(m,2H). 2.18(m.1H). 1.67(m.6H). 3.82- 
(S.3H, OCH,). 3.92(s.3H, OCH,). The compound 
was made Ijy starting from methyl 4-(5-amino-l- 
cyclopropylmethylindol-3-ylmethyl)-3- 
methoxybenzoate (itself made by analogy with (D) 



in Example 4, that is by reaction of the nitroindole 
derivative (C) with cyclopropylmethyl bromide in 
the presence of sodium hydride, followed by cata- 
lytic hydrogenation of the product); 

Example 23 



Methyl 4-[5-(cyclopentyloxycarbonyl)amino-1-(3- 
70 methylbut-2-enyOlndol-3-yimethylh3- 
methoxybenzoate 

Using a similar procedure to that described in 
Example g , the titie compound was obtained in 

J5 70% yield, as a viscous oil: partial NMR: 1.64- 
(m,4H), 1.69(8.3H. CH,). 1.78(s.3H. CHJ, 3.82(s,3H, 
OCH,), 3.92(s,3H, OCH,). 4.64(d,2H, NCH,). The 
compound was made by starting from methyl 4-{5- 
amino-1-(3-methylbut-2-enyl)lndol-3-ylmethyl]-3- 

20 methoxybenzoate (F). 

The amino-indole derivative (F) was obtsdned 
as follows: 

A slurry of methyl 4-[1-(3-methy!but-2-enyl)-5- 

25 nitroindol-3-ylmethylh3-methoxyben2oate (0.22 g.) 
and stannous chloride dihydrate (1.6 g.) in absolute 
ethanol (8 ml.) was heated and stinred under reflux 
under an atmosphere of nitrogen for 24 hours. The 
cooled mixture was poured into saturated sodium 

30 bicarbonate solution (30 ml.). The mixture obtained 
was extracted with dichloromethane (2x30 ml.). The 
combined extracts were washed with saturated 
briiie (25 ml.), dried and evaporated to give methyl 
4-{5-amino-1-(3-methylbut-2-enyl)indol-3-yimethylh 

3S 3-methoxybenzoate (F) (0.14 g.; 69%) an oil; NMR: 
1.68(S.3H. =C-CH,). 1.76(s.3H, =C-CH,). 3.82- 
(S.3H. CO.OCH,). 3.89 (S.2H. CH,.Ar), 3.91 (S,3H, 
OCHJ, 4.57(d,2H. CH,N). 527(t1H. CH,Ca), 6.48- 
(m.2H). 6.91 (s,1H), 7.04(d,lH). 7.08(d.1H). 7.46- 

40 (m,2H). 

Examples 24-25 

Using a similar procedure to that described in 
45 Example 9. but starting from the con-esponding 
methyl ester, the following acids of formula 1 were 
obtained: 

Example 24: 4-{5-(cyclopentyloxycarbonyl)amino-1- 
50 cyclopropylmethylindol-3-ylmethyl]-3- 

methoxybenzoic acid in 72% yield, as a solid. m.p. 
177-179"C.; and 
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52 



Bcamole S 4-t5-{cyclopentytoxycarbonyi)amino- 
1-(3-methylbut-2-enyl)indol-3-ylmethylh3- 
methoxybenzoic acid in 52% yield, as a solid. m.p. 
179-1 80»C. 

Example 26 



Methyl 4-(6-hexanainido-2.3-dihydroben2-1 .4- 
oxazin^yImethyl>^-inethoxybenzoate 

HexanoyI chloride (0^ g.) was added to a 
sb'rred solution of methyl 4-(6-am!no-2.3- 
dihydrobehz-1 ,4-oxa2in-4-ylmethyl)-3- 
methoxybenzoate (L) (0^ g.) in dchloromethane - 
(20 ml.), under an atmosphere of lArogen. The 
mixture was stined for one hour and then diluted 
with didiloromethane (40 mU). This mixture was 
washed with water, dried (MgSOO and evaporated. 
The residual oil was dissolved in 3:7 v/v ethyl 
acetatediexane. and the solution obtained was al- 
lowed to filter through a short column of sifica gel. 
washing with one column volume of the same 
solvent mixture. Evaporafion of the column eluate 
gave the title compound (0.212 82%), as a 
foam; NMR (250 MHz. CDO,): 0^(t.3H. CHJCH,), 
1.3(m.4H. CHi-CttCHJ. 1.6(m.2H. Ciii.CH»CX)N). 
2.2(t2H. CH,.CON). 3J5(t.2H. OCH,.CiiN), ZJBQar 
S.6H. 0CH,+CO.0CHJ. 4^(t.2H. OCH^CHJ*). 45- 
(S.2H. CHrAr). 6.8(m.3H). e.9(br s.1H. NH), 7.2- 
(m.1H),7J(m. 2H). 

The starting amino-ester (L) was itself obtained 
as follows: 

(a) A mixture of 6-nitro-2>GEhydrobenz-1.4- 
oxazine (0.45 g.), methyl 4-bromomethyl-3- 
methoxybenzoate (B) (0J5 g.). anhydrous 
potassium carbonate (0.35 g.). sodium iodide 
(0.38 g.) and acetone (25 ml.) was s&n^ 
and heated under reflux for 48 hours, under 
an atmosphere of nitrogen. The cooled reac^ 
tion mixture was separated by filtration. The 
residue was washed with acetone, and the 
filtrate and washings were evaporated. The 
resulting solid was dissolved in dich- 
loromethane and residual soGd removed by 
filtration. The fittrats was evaporated. The 
product was purified by flash chromatog- 
raphy on siOca gel 0 cm. diameter column), 
eluting with 1:10 v/V ethyl acetate: toluene, to 
give methyl 3-methoxy-4K6-nitro-2.3- 
dihydrobenz-1 .4-oxazin-4-ylmethyl)benzoatB 
(G) (0.75 g, 84%). m^i. 130-132»C: NMR - 
(80 MHz. CDCI^: ZSi{U2H. OCH»CH^, 3.6- 
(S.3H. OCH,), 3.95(S.3H. OCH,). 4.3(1. 2H, 
OC li.CH,N). 4.5(S.2H. CH^Ar). e.8(d.1H). 



7.5(m. 5H). 

(b) Panadium-on-carbon(lO% wAv. 02 g.) 
was added to a solution of (G) (0.69 g.) in 

s ethyl acetate (50 ml.) in a hydrogenation 

bottle and the mixture hydrogenated at a 
pressure of 3.17 bare of hydrogen. When the 
uptake of hydrogen had ceased, catalyst was 
removed by fiHration through diatomaceous 

TO earth. Ttie filter pad was washed wfth ethyl 

acetate and the filtrate and washings wm 
evaporated to give methyl 4-(6-amino-2> 
dihydrobenz-1 .4-axazin-4eytmethyl)-3- 
methoxybanzoate (0.625 g.. 91%) as a foan: 

rs NMR: 3.1(br S.2H. NH,). 3.3(t.2H. 

OCH£y,N), 3£5(m.6H. OCHi+COiCHJ. 
42(t.2H. OC^HJ^I). 4.45(s. 2H. QjrAr). 
8.0(m^H). 6.55(d,1H), 7.3(d.1H). 755(m. 
2H). 

so 

Example 27 



Methyl 4-[6-(2-ethylhexanamido)-2.3-dihydrobenz- 
25 1.4*oxaan-4-ylmethyl}-3-methoxybenzoate 

Using a similar procedure to that described in 
Examole ^ but starting from 2-ethylhexanoyi chlo- 
ride, file title compound was obtained in 95% ^eid 
30 as a viscous oil: partial NMR: 0.89(m,6H. 2xCH,). 
157(m. 1H. CHCON). 3.91(s.6H. OCH,+C0.0CH,). 
4.47(s5H.CHrAr). 

Example 28 

35 

dihydrobenz-1 .4-oxazin-4-y!methyI>3- 
methoxytienzoate 

40 

Cydopentyl chlorofonnate (0.5 g.) was added 
in a single portion to a stirred solution of methyl 4- 
(6-amino-2.3-dihydrobenz-1 ,4-oxazin-4-yfmethyl)-3- 
mettwxybenzoate (L) (1.0 g.) and N-methylmor- 

4S pholine (0.314 g.) in dlchlon>methane (30 mL), un- 
der an atmo^jhere of nitrogen. After one hour, the 
mixture was diluted with dichloromethane and 
washed successively with 1M hydrochloric add. 
5% wA^ sodium bicarbonate solution, and s alui - ate d 

50 brine, then dried (MgSO.) and evaporated. The 
residue was purified by flash chromatography on 
sinca gel (4 cm. diameter column), eluting with 
dichloromettiane to give tiie title compound (0.7 g. 
52%) as an oil; NMR (80 MHz. CDQ^: 1.69{m.8H. - 

55 
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54 



(CHJ.1. 3.39(UH. OCFf,CH,N). 3.90(s.3H. OCHJ. 
3.91 (S.3H. OCH^, 4.23(t^H. OCti,CH,N). 4.45- 
(s,2H, CHjJVr), 5.10(m,1H, -CHO). 6.2(br S.1H. 
NHCO). 6.59-7.62(m.6H). 

Example 29 



4-[6-(Cyclopentyloxycarbonyl)amino-2,3- 
dihydrobenz-1 ,4-oxa2in-4-ylmethyll-3- 
methoxybenzoic acid 

Lithium hydroxide monohydrate (0.267 g.) was 
added as a solid to a stirred solution of methyl 4- 
[6-{cyclopentyloxycarbonyl)amlno-2,3-dlhydroben2- 
1,4^xa2in-4-ylmethyll-3-methoxyben2oatB (0.7 g.) 
in methanol (15 ml.) and water (2 ml.). The mixture 
was stirred for 12 hours then diluted with water and 
acidified to pH 3.35 with 3M hydrochloric add. The 
precipitate which formed was isolated by filtration, 
washed with water and crystallized from methanol 
to give the title compound as a solid (0.457 g.. 
67%). m.p. 221-222«C. 

Analysis calculated for 

C«H»N,0,: C. 64.78; H. 6.14; N, 6.57 

Fbund: C. 84.77; H, 5.97; N. 6.57 

Examples 30-31 

Using a similar procedure to that described in 
Example 29, but starting from the corresponding 
methyl esters, there were obtained: 

ExamolB §fi: 4-[6-hexanamldo-2.3-dihydrobenz-1.4- 
oxazin-4-ylmethylh3-methoxybenzoic acid in 77% 
yield as a solid hemi-hydrate, m.p. 207-208"C.: 
and 

Example 31: 4-t6-(2-ethylhexanamido)-2.3- 
dihydrobenz-l ,4K)xazin-4-ylmethyl]-3- 
methoxybenzoic add in 88% as a solid. m.p. 190- 
192»C. 

Example 32 



N-[4-t6-(cyclopentylaxycarbonyl)amino-2.3- 
dihydrobenz-1 .4-oxazin-4-ylmethyll-3- 
methoxybenzoyl]benzenesulphonamide 



Benzenesulphonamide (0.037 g.) was added to 
a stinBd solution of 4-t6-(cyclopantyloxycarbonyl)- 
amino-2.3-dihydroben2-l ,4-oxazin-4-ylmethyl]-3- 
methoxybenzoic acid (0.1 g.). 1-(3- 

5 dimethylaminopropyl)-3-ethylcarbodiimide hydro- 
chloride (0.046 g.) and 4-(dim8thyiamino)pyridine - 
(0.029 g.) in dichloromethane (5 ml.), under an 
atmosphere of nitrogen. The mixture was stirred for 
21 hours and then diluted with dichloromethane. 

TO This mixture was washed successively with 1M 
hydrochloric add (2x10 ml.). 5% w/v sodium bicar- 
bonate solution (2x10 ml.), and saturated brine (20 
ml.). It was then dried (MgSO.) and evaporated. 
The residue was purified by flash chromatography 

16 on silica gel (3 cm. diameter column) eluting with 
1:1 v/v ethyl acetaterhexane. The solid obtained 
was recrystallized from ethyl acetate to give the 
title com pound as a white powder (0.071 g., 54%), 
m.p. 186-187»C. 

20 

Analysis Calculated for 
C^„N,0,S: C. 61.58; H. 5.52; N. 7.43 
25 Found: C. 61.18; H. 5.18; N. 7.00 
Example 33 

30 Methyl 4-(5-hexanamidobenzoIb]thien-3-ylmethyl)- 
3-methoxybenzoate 

HexanoyI chloride (0.024 g.) was added to a 
stirred solution of methyl 4-(5-aminobenzotb]thien- 

35 3-ylmethyl)-3-methoxybenzoate (H) (0.06 g.). and 
N-methyimorpholine (0.1 ml.) in dichloromethane (3 
ml.). The mixture was stin-ed for 1 hour and then 
poured into water (20 ml.). The aqueous mixture 
was extracted with dichloromethane (2x20 ml.). The 

40 combined extracts were dried (MgSO,), and evap- 
orated. The mixture was recrystallized from a mix- 
ture of ethyl acetate and hexane to give the title 
compound (0.05 g.. 75%) as a coloriess solid; 
NMR (250 MHz. DMSO-d.): 0.87(t.3H. CH,CH,), 

4S 128(m.4H. CH,.CH,.CH,). 1.59 (quintet. 2H. 
C!iCH,CON). 2.29(t.2H. CH,CON). 3.84(s. 3H. 
OCH,), 3.91(s.3H. OCH,). 4.11(s.2H, CHrAr). 7.14 - 
(d.lH). 7.34(s.lH). 7.49(m.3H). 7.86(d,1H). 8.1 1(d. 
1H). 9.95(s.1H). 

50 The amino ester (H) was obtained as follows: 

(a) Stannic chloride (0.41 g.) was added to a 
stin-ed solution of 5-nitrobenzo(blthiophene - 
(0.28 g.) and methyl 4-bromomethyl-3- 
55 methoxybenzoate (B) (0.61 g.) in dich- 

loromethane (5 ml.). The mixture was heated 
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under reflux for 18 hours. The cooled mix- 
ture was poured into water (10 ml.) and 
extracted with dichloromethane (2x20 ml.). 
The combined extracts were dried (MgSO«) 
and evaporated. The oil was purified by flash 
chromatography on silica gel (100 ml.) elut- 
ing with 13 v/v ethyl acetateihexane. The 
solid obtained was crystallized from hexane 
to give methyl 3-methoxy-4-{5-nitrobenzo[b]- 
thien-3-yImethyi)ben2oate (1) as a solid (0.16 
g.. 30%); NMR: (250 MHz. CDCl,): 3.92(s, 
3H. OCH,). 3.98(S.3H. OCHJ. 4.28(s.5H. CHr 
Ar). 7.15 (d.1H). 7.22(S.1H). 7.56(m.2H). 
753(d.1 H). 8.19(dd. 1 H); a.73(d.1 H). 

(b) Stannous chloride dihydrate (0.38 g.) was 
added to a stinred solution of (I) (0.12 g.) in 
ethanol (5 ml.), under an atmosphere of ni- 
trogen. The mixture was heated under reflux 
for 2 hours. The cooled mixture was basified 
with saturated aqueous sodium Wcartxjnate ^ 
(15 ml.) and extracted with ethyl acetate - 
(2x25 ml.). The extracts were dried (MgSO,) 
and evaporated. The residual oil was purified 
by flash chromatography on silica gel (ISO 
ml.), elufing with 3:7 vN ethyl acetateiiexane 
to give methyl 4-(5-aminobenzo[b]thien-3-yl- 
methyl)-3-methoxybenzoate (H) (0.06 g., 
54%) as an oil; NMR (80 MHz. DMSO-d<): 
3.84 (S.3H. OCH,). 3.91 (S.3H. OCH,). 4.03- 
(s,2H. Cli-Ar). 5.0(br s^. NHJ. e.80(m.2H). 
7.14<m.2H). 752(m.3H). 

Example 



4-(5-HexanamidobenzoIblth!en-3-ylmBthyl)-3- 
methoxybenzoic add 

Using a similar procedure to that described in 
Example 29, the title compound was obtained in 
70% yield as a powder, m.p. 234-235 "C. (after 
recrystallization from a mixture of tetrahydrofuran, 
hexane and ethyl acetate). 

Analysis calculated for 

CaHaNSO.: C, 67.13: H. 6.12; N. 3.40 

Found: C. 67.05; H. 6.20; N. 3.17 

Example 35 



Methyl 4-[6-(cycIopentyioxycartx)nyI)- 
aminobenzimidazol-1 -ylmethyll-3-methoxybenzoatB 

A solution of methyl 4-(6-aninobenzjmidazoH- 
5 ylmethyl)-3-methoxybenzoate (J) (0.63 g.) and 2.6- 
lulidine (0.38 ml.) in dichloromethane (10 ml.) was 
treated with cydopentyl chloroformate (0.33 g.). 
After stining for 24 hours the solufion was diluted 
with dichloromethfflie. TTie mixture was washed 
JO succ8ssh«ly with 20% w^ sodium hydroxicte, wa- 
ter, and brine, then dried (MgSO») and evaporated. 
The resultant residue was purified by flash 
chromatography on a 6x20 cm. silica gel column 
using 1:3 vAv hexane:ethyl acetate as the eluent to 
IS gwe the title compound (0.57 g.. 93%); NMR: 1.7- 
[m.8H. (CHJJ. 3.8(S.3H. OCH,). 33(s.3H. OCH,. 
5.2(m.lH. CHO). 8.17-7J)(br m,3H). 75-75(br 
m.4H). 

The starting amino ester (J) was obtained as 
20 follows: 

(a) A solution of 6-nitrobenzimidazote (2.0 
g.) and methyl 4^Dromomethyl-3-m8thox- 
ybenzoate (B) (3.5 g.) in methyl ethyl ketone 

25 (61 ml.) was treated with potassium car- 

bonate (1.9 g.) and then heated under reflux 
for 24 hours. The solvent was then evap- 
orated. The residue was extracted with ethyl 
acetate and inorganic material removed by 

30 fiitratim. The filtrate was evaporated. The 

resultant residue was purified by flash 
chromatography on a 6x30 cm. stSca gel 
column using 1:1 vN hexane»thyl acet^ as 
the eluent to give methyl 3-methoxy4-{6- 

35 nitrobenzimidazol-1-ylmethyl)benzoate (K) - 

(1.07 g.. 26%); NMR: 35(s.3H, OCHJ, 4.0- 
(S.3H. OCH,). 5.7(s^H, NCHJ, 7.4{d. 1H. Ar). 
7.8(d,1H. H*-faenzimidazole). 8.1 (dd. 1H. H*- 
benzimidazole). &6(br S.2H. H*^-ben- 

40 23midazole). 

(b) A solution of (K) (0.77 g.) in 8«hydrous 
ethanol (23 ml.) was treated with stsmous 
chloride dihydrate (2.6 g.). The mtxtiao was 

45 stirred for 18 hours at 80 "C. and then diuted 

with ethyl acetate. This mixture was washed 
successiveiy with saturated sodium bicar- 
bonate, solution, water, and brine, then dried 
(MgSO<) and evaporated to give methyl 4-(6- 

50 aminobenzimidazol-1-ylmethyl)-3- 

methoxybenzoate (J) (0.63 g.. 90%): partial 
NMR: 3.4{br s. 2H. NHJ. 5.2(s.2H. NCHJ. 

Example 36 



30 
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4-I6-(Cyclop8ntyloxycarbonyl)aminob8n2imidazol-1- 
ylmethyl]-3-methoxyb8nzoic acid 

A stirred solution of methyl 4-[6- 
(cyclopenty loxycart)onyi)aminoben2lmida2oM - 
ylmethyl]-3-methoxybenzoate in 1:1 v/v 
tetrahydrofuran:methanol (7 ml.) was treated with 
water (1 .4 ml.) and lithium hydroxide monohydrate 
(0.3 g.). Stirring was continued at ambient tempera- 
ture for 4 hours. The solvent was then evaporated. 
The resultant residue was dissolved in water. The 
solution obtained was acidified with 10% v/v hy- 
drochloric acid. The resultant precipitate was col- 
lected by filtration to give the title compound (0.43 
g., 78%). An analytical sample was obtained as a 
white powder by recrystalilzation from aqueous 
ethanol: m.p. 241-242»C. 

Analysis calculated for. 

H,0: C. 62.87; H. 5.80; N. 10.0 

Found: C, 62.87; H. 5.55; N. 9.63 

Example 37 

Methyl 4-{6-(butoxycarbonyl)aminobenzimida2oM - 
ylmethyl]-3-methoxybenzoate 

Using a similar procedure to that described in 
Example 35, but using butyl chlorofomnate and (J), 
the title compound was obtained as a solid in 34% 
yield: partial NMR: 05(t,3H. CH,CH^. 1.4(m,2H. 
CH,Cli). 1.6(m,2H. Cil,CH,0). 4.1 (t2H. CH,0). 

Example 38 



Methyl 3-methoxy-4-[6-(2-phenylbutanamido)- 
benzimida2ol-1-ylmethyl]ben2oate 

A solution of 1,1'-carbonyldiimidazole (023 g.) 
and 2-phenylbutyric acid (0.22 g.) in dich- 
loromethane (3 ml.) was heated under reflux for 30 
minutes «nd then treated with a solution of (J) (0.41 
g.) in dichloromethane (3 ml.). The mixture was 
heated under reflux for an additional 10 minutes 
and then diluted with dichloromethane. This mix- 
ture was washed successively with 10% v/v hy- 
drochloric acid, water, and brine, then dried • 
(MgS04) and evaporated. The resultant residue was 
purified by flash chromatography on a 5x25 cm. 



silica gel column using 3:97 v/v metha- 
nohdichloromethane as the eluent to give the title 
compound (0.15 g.. 25%): partial NMR: 2.0(br 
m.2H. CH,Cii). 3.4{t.1H. CH,CH). 7.3(s.5H. Ar). 

5 

Examples 39-40 

Using a similar procedure to that described in 
Examole 36 the following compounds of formula 1 
10 were obtained by hydrolysis of the con-esponding 
methyl esters: 

Example 22: 4-[6-(butoxycarbonyl)- 

aminobenzimidazol-l -yImethylhS-methoxybenzoic 
75 acid in 22% yield as a hemihydrate. m.p. 184- 
ISSOC; and 

Example 40: 3-methoxy-4-t6-(2-phenylbutanamido)- 
benzimidazol-l-ylmethyl]benzoic acid in 31% yield 
20 as a solid, m.p. 256-2S7°C. (d). 

Example 41 



25 Methyl 4-[5-(cyclopentyloxycarbonyl)amlno-1-(2- 
methoxyethyl)indol-3-ylmethylh3-methoxybenzoate 

Using a similar procedure to that described in 
Example g (see also Example gg), the title com- 

30 pound was obtained in 78% yield, as an oil; partial 
NMR (250 MHz. DMSO-d,): 1.4-1.9 [m,BH, (CHOJ; 
3.19(s,3H. CHtOMe); 3.59(t.2H, fiU ,OMe): 3.82- 
(S.3H. OMe): 3.91 (s. 3H. OMe); 3.96(s.2H, ArCH ,); 
4.22(t,2H, CliN); 5.08(m. 1H, -CHO-); 920(br S.IH, 

35 NH). The compound was made by starting from 
methyl 4-[5-amino-1 -(2-methoxyethyl)-indol-3- 
yImethyl]-3-methoxybenzoate (itself made by anal- 
ogy wfith (D) in Example 4, that is by reaction of the 
nitroindole derivative (C) with 1-bromo-2-methox- 

40 yethane In N.N-dimethylformamide in the presence 
of sodium hydride, followed by catalytic hydroge- 
nation of the product). 

Example 42 

45 

Methyl 4-t1-(N-ethylcarbamoylmethyl>-5- 
(cyclopentyloxycarbonyl)aminoindol-3-ylmethyl]-3- 
methoxybenzoate 

so 

Using a similar procedure to that described in 
Example 8 (see also Example 22),. the title com- 
pound was obtained in 73% yield, as a white 
powder; m.p. 192-194"'C.; partial NMR (250 MHz, 
55 DMSO-d.): 1.01(tJ = 7.15Hz.3H. CH^CH,); 1.5-1.9- 
[m.8H. (CHJJ: 3.10(m,2H, NHCbW; 3.83(s,3H. 
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OMe): 3.92(s.3H. OMe); 3^7(s^. ArCH,); 4.67- 
(S.2H, -CH 0; 5.10(m.1H. -CHO-): 9^(br s.1H. 
ArNH). The compound was made by starting from 
methyl 4-{1-{N-ethylcart3amoylemthyl)-5- 
aminoindol-3-ylmethyl-3^nelhoxyb8nzDatB fitself 
made by analogy with (D) In Bcample 4, that is by 
reaction of the nitroindole derivative (C) with 2- 
chloro-N-ethylacetamide in N,N-dimethylfonnamide 
in the presence of sodium hydride, followed by 
catalytic hydrogenation of the producQ. 

Example 43 



Methyl 4-{1-cyctopentyl-5- 
(cydopentyloxycartJonyl}>amindndoI-3-ylmethyn-3- 
methoxyt)en«)ate 

Using a similar procedure to that described in 
Example 8 (see also Bcample the title com- 
pound was obtained in 75% yield, as a foam; 
partial NMR (250 MHz. DMSO-d.): 1.4-2.15 [m.16H, 
2x(CH,).]: 3.82(s,3H, OMe); 3.92(s.3H, OMe): 3.96- 
(S.2H. ArCH J; 4.80(m.1H. -NCiJ): 5.10(m,1H. - 
CHO-); 9.20(br s.lH, NH). The compound was 
made by starting from methyl 4-[5-amino-1- 
cyclopetrtynndol-3-ylmethyl]-3-methoxyben2oate - 
Crtseif made by analogy with (D) In Example 4, that 
is by reaction of the nttn^ndoie derivative (C) with 

50"C. in the presence of sodium hydride, followed 
by catalyfic hydrogenation of the producQ. 

Example 44 



Methyl 4K5-(cyclopentyloxycarbonyi)amtno-1- 
propytin^dol-3-ylmethyl]-3-methoxybenzoate 

Using a similar procedure to that described in 
Example 8 (see also Example 2^. the iSte com- 
pound was obtained in 86% yield, as a foam; 
partial NMR (250 MHz. DMSOd.: 0.80- 
(l.J=7^Hz.3H. CH,CHJ: 1.4-1J[m. 10H. (CHJ. 
and CH ,CHJ; 3.83(s.3H. OMe); 3.92(s.3H. OMe); 
3.g&(s.2H. fisCH^: 4.02(tJ°7.30Hz.2H. NCH,}; 
5.05(m,lH. -CHO-); QJZSdor s.1H. NH). The com- 
pound was made by starting from methyl 4-[5- 
amino-1 -propylindoi-3-y lmethyl}-3- 
methoxybenzoate Otseff made by analogy with (D) 
in Bcample 4, that is by reaction of the nitroindole 
derivative (C) witti allyl bromide in N,N-dimettiylfbr- 
mamide in the presence of sodium hydride, fol- 
lowed by catalytic hydrogenation of Vne product 
resulting in reduction of both nitro and allyl sut>- 
stituents). 



Example 45 



Methyl 4-{5-{cyclopentyloxycartjonyOamino-1-(3- 
5 metiiylbutyl]indol-3-ylmettiyi]-3-mettK3xybenzoate 

Using a similar procedure to that described in 
Bcamote g (see also Example the titie com- 
pound was obtained in 71% yield, as a white soCd; 

10 partial NMR (250 MHz. DMSO-d«): 0.90- 
(d.J=6.38H2,6H. 2xCH,): 1.35-2.0 [M,11H. (CHJ, 
and NCH,C H^Cm 3.82(s.3H. OMe); 3.91 (s,3H. 
OMe); 3.96(s,2H. ArCli): 4.08(t.2H. NCHJ; 5.10- 
(m.lH. .CHO-): 9.20(br s.1H. NH). The compound 

IS was made by starting from mettiyl 4-{5-amino-1-(3- 
mettiylbutyl)indol-3-ylmethyl-3-mettioxybenzoate - 
Crtseif made by anatogy witti (0) in Exampte tiiat 
Is by reaction of tiie nitroindole derivative (C) wifli 
4-bn)mo-2-mettiyl-but-2-ene in NJ^Mimettiylfbr- 

20 mamide in the presence of sodium hydride, fol- 
lowed by catalytic hydrogenation of ttie product 
resulting in reduction of botti rdtro and 2-m^hyfbut- 
2-enyl substituents). 

25 Example 48 



Mettiyl 4-I5-(cyclopentyloxycarbonyl)amino-1- 
hexyCndol-3-ylmethyl}-3-methoxyt)enzo3tB 

30 

Using a similar procedure to ttiat described in 
Example g except using sodium hydride as base, 
and a mixture of N.l^methylformamide and N.N'- 
. dimettiylpropyleneuraa (80:20 v/v) as solvent the 

3S titie compound was obtained in 44% yield, as an 
on; partial NMR (250 MHz. DMSO-d.): 0^1- 
(t.J»6.70Hz.3H. CHiQhb): 121(m.6H); 1.4-2.0- 
(m.lOH): 3.83(s3H. OMe); 3.92(s. 3H. OMe): 3.96- 
(5.2H. Arc 0^1 4.05(Us8.85Hz.2H, NCH^; 5.04- 

40 (m.1H. -CHO-); 9.20(br s.1H. NH); starting from 
mettiyl 4-^cyclopentyloxycart)onyl)aminofndoi-3- 
ytmettiyl>3-mettiaxybenzoate. 

Example 47 

45 

Mettiyl 4-{5-(cyciopentylacetamido)-1-mettTyfindoi- 
3-ylmethyn-3HnethoxybenzoatB 

50 A mixture of mettiyl 4-(5-amIno-1-mettiyiindoi- 
3-ylme1hyl}-3-mettioxybenzoatB (D) (0.57 g.), 
cyclopentylacetic add (023 g.). 4-(dimettiylamino)- 
pyridine (0.22 g.). and 1-(3-dimettiylaminopropyl)-3- 
ettiylcartxxinmide hydrochloride (0.343 g.), was 

55 dissolved in dichloromettiane (25 ml.), under an 
atmosphere of nitrogen, and stirred at room tern- 
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peratiire for 18 hours. The mixture was poured into 
1M hydrochloric acid (25 ml.), the separated aque- 
ous layer extracted with dichloromethane (3x25 
ml.), the combined organic extracts washed with 
water, brine, dried (IVIgSOt) and evaporated. The 5 
residual oil was crystallized from ethyl acetate to 
give the title compound (0.555 g. 73%) as a white 
powder: m.p. 180-181 "C; partial NMR (250 MHz. 
DMSO-d,): 1.17(m,2H); 1.4-18 (m,6H): 2.25(m.3H): 
3.70(s,3H, NMe): 3.82(s.3H. OMe); 3.92(s.3H. ro 
OMe); 357(s^H, ArC HJ; 9.62(br s.lH, NH). 

Example 48A 



Methyl 4-[5-(cyclopentylacetamido)-1 -propylindol-3- 
ylmethyl]-3-methoxybenzoate 

Using a similar procedure to that described in 
Example 42. the title compound was obtained in 
76% yield, as a foam; partial NMR (250 MHz, 
DMSO-d.): 0.81(t.J = 7.30Hz,3H, CH,CH,); 1.15- 
(m.2H); 1.4-1.7(m. 8H), 2.24(m.3H): 3.82(s,3H, 
OMe); 3.92(s.3H. OMe); 3.97(s,2H. ArCiJ,); 4.04- 
(t.2H, NCHt): 9.61 (br s,lH, NH). The compound 
was made by starling from methyl 4-[5-amino-1- 
propylindol-3-ylmethylh3-methoxybenzoate. 

Example 48B-56 

Using a similar procedure to that described in 
Example g. there were obtained the following acids 
of formula 1 in which W is oxy for Examples 48B- 
54 and a direct link to R* for Examples 55, 56: 



25 



f^.w.caNi 




Ex. 


r1 


Rd 


m.p. 

CO 


yield 
(Z) 


48B 


cyclopentyl 


propyl 


157-158 


89 


49 


cyclopentyl 


allyl 


171-172 


88 


50 


cyclopentyl 


hexyl 


152-153 


75 


51 


cyclopentyl 


2-meth- 
oxy ethyl 


158-159 


65 
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52 

53 
54 
55 
56 



cyclopentyl 

cyclopentyl 

cyclopentyl 

cyclopentyl- 
methyl 

cyclop entyl- 
methyl 



N-ethyl- 228-231 73 

carbamoyl- 

methyl 

S-methyl- 160-161 75 
butyl 



cyclopen- 189-191 
tyl 



methyl 
propyl 



238-241 
196-197 



75 
84 
82 



Example 57 



N-[4-[5-Cydopentyloxycarbonyl)amIno-l- 

methy&ncloI-3-ylmettiy1>3-methc»cybenzoyII- 

benzenesulphonamide 

A mbcture of [5-<cyclopentyloxycarbonyl)- 
amino-1 -methylindol-3-ylmethyl]-3-fnethoxybenzolc 
acid (6.0 g.). beiizenesulphonamide (2.34 g.). 4- 
(dimethylamino)pyridine (1.84 g.), and 1-(3- 
dimethylaminopropyl)-3^thylcartx)drimide hydro* 
chloride (2.86 g.) was dissolved in dichioromethane 
(250 ml.), under an atmosphere of nitrogen, and the 
mixture stirred at room temperature for 18 hours. 
The mixture was poured into 1M hydrochloric add 
(100 ml.), the separated aqueous layer extracted 
with dichioromethane (2x100 ml.), the combined 
organic extracts washed with water, and brine, 
dried (MgSO«) and evaporated. The residual oil was 



purified by fiash chromatography on silica gel (700 
ml.), eluling with 45:50:5 v/vAv hexane: dich- 
loromethanerethyl acetate, to give a product which 
was precipitated from hot methanol by water, to 
give the titie compound (7.82 g., 98%) as a wfiite 
■ powder; m.p. 125-130'C. (m.p. 220-223«C.. after 
recrystalifzation from methanol). 

Anaiy^s calculated for 

C»H„N,0<S: C. 64.15: H. 5.56: N, 7.48 

Fbund: C. 64:24; H, 5.66: N, 7.54 

Examples 58-68 

Using a similar procedure to that described in 
Example 57. the following sulphonamides of for- 
mula 2 were obtained in which W is oxy for Exan- 
ples 58-65 and a direct linic to R' for Example 66: 
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Ex. 




Rd 


m.p. 

CO 


yield 
(%) 


58 


cyclopentyl 


propyl 


109-115 


84 


59 


cyclopentyl 


allyl 


116-119 


76 


60 


cyclopentyl 


hexyl 


97-100 


58 


61 


cyclopentyl 


hydrogen 


244-245 


30 


62 


cyclopentyl 


3 -methyl - 
butyl 


125-135 


83 


63 


cyclopentyl 


2-methoxy- 
ethyl 


107-117 


65 


64* 


cyclopentyl 


N-ethyl- 

carbamoyl- 

methyl 


132-140 


60 



* Example 64 ; 

Analysis calculated for: 

^33^36^7^* C, 62.64; H, 5.73; N, 8.85 
Found: C, 62.22; H, 5.77; N, 8.78 



65 cyclopentyl cycle- 179-181 89 

pentyl 

66 cyclopentyl- methyl 132-137 86 
methyl 



Example 67 



Methyl 4-[6-(2-cyclopentylacetamido)2,3- 
dihydrobenz-1 ,4-oxaan-4-y1methyll-3- 
methoxybenzoate 

Using a similar procedure to that described in 
Example 47, but starting from benzoxazine amine - 
(L) (and avoiding the use of excess hydrochloric 
add during the worl<-up), the titie compound was 
obtained in 80% yield, as a white powder m.p. 
152-153»C.; partial NIVIR (250 MHz, DMSO-d.): 
1.10-1.68[m,8H. (CHJ,]: 2.14(m,3H. -CHC ii): 3.41- 
(t.2H. NCtbCH,); 3A4(s.3H, OMe); 3.92(s,3H, 
OMe): 4.18(t2H, OCHJ; 4.41 (s,2H, ArCH,), 9.40(br 
S.1H. Nm. 



Example 68 



4-(6-(2-Cyclopentylacetamido)-2.3-dihydrobenz-1.4- 
oxazin-4-ylmethyl]-3-methoxybenzoic acid 

* Using a similar procedure to that described in 
Example g9, the title compound was obtained in 
97% yield as a yellow powder m.p. 224-225»C. 

Example 69 

IM.[4.[6-(2-Cyclopentylacetamido)2,3<lihydrobenz- 
1 .4-oxazin-4-yimethylh3-methoxyben20yll- 
55 benzenesulphonamide 
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Using a similar procedure to that described in 
Examole 32. the title compound was obtained in 
61% yield as a white powden mjp. 190-1 92" C. 

Example 70 



Methyl 4-p-{cyclopentyloxycarbonyl)aminobenzo- 
[bl-thien-3-yimethyn-3-methoxybenzoate 

Starting from amine (H), and using a similar 
procedure to that described in Example 8, the titie 
compound was obtained in 78% yield, as a white 
powden m.p. 163-164"C.: partial NMR (250 MHz. 
DMSO-d.): 1.57-1^7Im.8H. (CH^J: 3^S.3H, 
OMe): 3.92(s.3H. OMe); 4.11(s.2H. ArCHJ; 5.07- 
{m,lH. -CHO-): 9.61(br s,1H. NH). 

Example 71 



4-[5-<CyclopentyioxycarbonyI)aminot)enzo[b]thlefv- 
3-yl-methyil-3-methoxyben2oic add 

Using a procedure similar to that described in 
Examole §, the titie compound was obtained in 
95% yield, as a white powden mjp. 259-261 *C. 

Example 72 



N-4-[5-<Cyclopentyioxycarfoonyl)aminobenzo[b}- 

thien-3-ylmethyi]-3-metho)eybenzoylh 

benzenesulphonamide 

Using a similar procedure to that described in 
Example 57, the titie compound was obtained in 
51% yield, as a white powden m.p. 253-254<'C. 

B(ample73 



Metiiyl 4-[6-(2-cyclopentyiacetamido)benzimidazol- 
1 -ylmethyl]-3-methoxybenzoate 

Starting from amine (J), and using a similar 
procedure to tiiat described in Example 47, tiie titie 
compound was obtained in 84% yield, as a pink 
powder; partial NMR (80 MHz, DMSO-d.): 1.57Ibr 
m.8H. (CH^J: 22Bi)ar s.3H. -CHCiiO: 3.83(s.3H. 
OMe): 354(s,3H. OMe): 5.42(s,2H. NCHJ: 9.81- 
(S.1H. NH). 

Example 74 



4-{6-(2-Cyclopentylacetamido)benzimidazd-1 - 
ylmethyll-3-metiioxybenzoic acid 

Using a similar procedure to ttiat described in 
5 Example 9 . the titie compound was obtained in 
62% yield, as white crystalTme needles; mjp. 280- 
281"C.(d). 

Examples 75-76 

TO 

Using a similar procedure to that described in 
Example g. the following sulphonamides were ob- 
tained: 

75 Example 75: N-£4-{B-(cyctaperrtyloxycarbonyl)- 
aminobenzimidazoM -ylmethyll-3-metiioxyb«izoyll- 
benzenesuiphonamide in 7% yield, as a white pow- 
den m.p. 242-243°C.: and 

20 Example 2S '■ N-[4-{6-(2-cydopentylac8*anido)- 
benzimidazol-1 -ylmetiiylhS-fTtethoxybenzoyl]- 
benzenesulphonamide in 61% yield, as a white 
powden m.p. 220-222<'C. (monohydrate). 

2S Example 77 



Metiiyl 4-{6-(cyctopentyloxycabonyI)- 
amlnobenzotrjazol-1 •ylmetiiylh3-mettTOxybenzoate 

30 

Using metiiyl 4-(6-aminobenzotriazoM-yl- 
methyl)-3-metiioxybenzoate (M). and a similar pro- 
cedure to that described in Example ^ (se© also 
Example 35), the titie compound was obtained in 

35 40% yield, as a solid; m^j. 142-143''C. 

The starting amino ester (M) was obtained from 
methyl 3-metiioxy-4-(6-nitrobenzotriazoH-yl- 
metiiyl)benzoate (N) by a similar procedure to that 
described in Example IfbV 

40 The methyl 3-methoxy-4-(8-nitn5benzotiiazol-1- 
ylmetiiyl)benzoate was itself prepared from 5-nitro- 
benzotriazole using a procedure similar to that de- 
scribed in Example 35(a). in 26% yield, as a white 
solid: m.p. 165-166.5"C. 

45 

Sample 78 



4-{6-(Cyclopentyloxycarbonyl)aminobenzotriazol-1- 
50 ylmBttiyll-3-mettioxybenzoic add 

Using a similar procedure to that described in 
Btample 9, the titie compound was obtained in 
24% yield, as a pink soOd: m.p. 237-239°C. (parM 
55 hydrate). 
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Example 80 



Methyl 4-(1-(2-carbethoxyethyl)-5- 
(cyclopentyloxycarbonyI)amlnoindol-3-ylmethyl}-3- 
methoxybenzoate 

Using a similar procedure to that of Examole 1 
(see also Example 22), the title compound was 
obtained in 85% yield, as a foam. Partial NMR (250 
MHz. DMSOd,): 1.07(t.3H. -OCH,C H,): 1.7Im.8H, - 
(CH^,]; 2.76(t,2H. -CH,CO,Et): 3.82(s.3H. OCH,); 
3.91 (S.3H. OCH,); 3.93(s.2H. ArC H^): 3.94(q.2H. - 
OCH,CH,): 4.32 (t.2H. -CH,N); 5.10(m.1H. -OCH-). 
The compound was made by starting from methyl 
4-t5-amino-1-(2-carbethoxyethyl)indol-3-ylmethyll- 
3-methoxybenzoate fitself made by analogy with - 
(D) in Examole 4, that is by reaction of the nitro- 
indole derivative (C) with ethyl acrylate in N.N- 
dimethylformamide in the presence of sodium 
hydride, followed by catalytic hydrogenation of the 
product). 



Methyl 4-{5-(2-cyclop8ntylacetamido)-1 -ethylindol- 
s 3-ylmethyl}-3-methoxybenzoate 

Using a similar procedure to that described in 
"Examole 47. the title compound was obtained in 
90% yield, as a solid: m.p. 144-1 4600.; partial 

TO NMR (250 MHz. DMSO-d.): 1.18(m,2H, cyclopentyl 
ring): 1.31(t, 3H. -CH,CH,); 1.59(m.6H. cyclopentyl 
ring); 224(m. 3H): 3.82(s,3H, OCHj); 3.92(s,3H, 
OCH,): 3.97(s.2H. ArCHA): 4.09(q,2H, -CHjCH,). 
The compound was made by starting from methyl 

T5 4-(5-amino-1-ethylindol-3-ylmethyl)-3- 

methoxybenzoate (itself prepared by analogy with - 
(D) in Example 4, except using lodoethane in place 
of iodomethane). 

20 Examples 81-82 

Using a similar procedure to that described in 
Example g, there were obtained the following acids 
of formula 1: 



Ex-. 



W Rd 



m.p. 

(°C.) 



yield 
(%) 



81 cyclopentyl 0 



2-carboxy- 
ethyl 



82 cyclopentyl- - ethyl 
methyl 



109-119 



219-220 



84 



83 



Direct link to 'Rr 



Example 83 



(t)Methyl 4-[5-(2-cyclopentylacetamido)-l -ethyl- 
2.3-dihydroindol-3-ylmethyl]-3-methoxyben2oate 

Palladium-on-cartjon (10% w/w, 0.5 g.) was ad- 
ded to a mixture of methyl 4-[5-(2-cyclopen- 
tylacetamido)-1-ethylindol-3-ylmethyi]-3- 
methoxybenzoate (0.5 g., prepared as described in 
Example 80), and formic acid (99%, 20 ml.), under 
an atmosphere of nitrogen. The mixture was vigor- 
ously stirred and and heated at SO'C. for one hour. 
The cooled mixture was filtered through a pad of 
diatomaceous earth, the filter cake washed with 
methanol, and the filtrate evaporated. The resulting 



oil was dissolved in ethyl acetate (30 ml.) washed 
with water, brine, then dried (MgSO.) and evap- 
orated. The product was purified by flash 
chromatography on silica gel (4 cm. diameter col- 
umn), eluting with 2:3 v/v ethyl acetate:hexane, to 
give title compound (0.37 g., 80%) as a foam: NMR 
(250 MHz, DMSO-d.): 1.04(t.3H, -CH,C ii): 1.15- 
(m,2H, cyclopentyl ring): 1 .4-1 .8(m,6H, cyclopentyl 
ring); 2.2(m,3H): 2.7(dd.1H): 2.85-3.2(m,5H); 3.45- 
(m,1H); 3.86(s.3H. OCH,); 3.87(s.3H. OCH,); 6.43- 
(d.lH): 7.20 (m.2H): 7.30(d.1H): 7.50(m.2H): 9.47- 
(S.1H. NH). 

Example 84 
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(±>-4-[5-(2-CycIopentylac8tamido)-l -ethyl-2.3- 
dihydn3indoi-3-ylmethyI>3-niethoxybenzoic add 

Using a similar procedure to that described in 
Example ^ (see also Example 9), except using the 
ester described in Example ^ the title compound 
was obtained in 84% yield. m.p. 183-1 86"C., as a 
parfial hydrate. 

Example 85 



N-[4-[&<2-Cyclopentylacetamido)-2.3-dIhydrobenz- 
1 ,4-oxazi'n-4-yIinethyO-3-methoxyben2oylh2- 



Using a similar procedure to that described in 
Example (see also Example except using 
2-toluenesulphonamide, the title compound was ob> 
tained in 45% yield, mjp. 207-2D8'C.. - 
(monohydrate). 

Bcample 86 



Methyl 4-^-(2-cyclopentylo)(ycarbonyl)amino-l- 
methy6ndazoi-3^lmethyi]-3-methoxybenzoate 

Methyl 4-[2-(acetoxyimino)-2-I5- 
(cyclopentyloxycarbonyOamino-2-(m8thylamino)- 
phenyi}ethyl>3-methoxybenzoate (0) (1.3 g.) was 
placed in a 100 ml round-bottomed flask charged 
wHh a stirring bar, and the flask was maintained 
under tdgh vacuum by means of vacuum pump. 
The flask was immersed in a preheated (170*C.) oil 
ijath until the soGd melted and for 10 minutes 
thereafter. The cooled product was purified by flash 
chromatography on silica gel (5 cm. diameter col- 
umn, compound appGed to column by dissolution 
in a small volumn of dichlorometiiane). eluting witii 
2:3 vN etiiyl acetate:hexane. to give ttie tifle com- 
pound (1.1 g.. 96%) as a foam; NMR (250 MHz. 
DMSO-d,): 1.5-1.9 [m.8H. (CHOJ: 3.83(s.3H. CHJ; 
3.92(s.3H. CHJ: 3.93 (S.3H. CHJ; 4.19(s,2H. 
ArCitAr): 5.07(m.1H, -OCH-); 7.14(d,1H): 755- 
(d.1H). 7.45-7.49(m5Hy; 7.7B(br s, 1H); 9.48(br 
s,1H. NH). 

The oxime-acetate ester (0) was obtained as 
follows. starting from mettiyl 4-{5- 
(cyclopentyloxycarbony l)amino-1 -mettiy lindol-3- 
ylmethyll-3-metiioxybenzoate (P), itself prepared 
as described in Example 8: 

(a) Rose Bengal (0.025 g.) was added to a 
solution of metiiyl 4-[5- 
(cydopentyloxycartxinyOamino-l - 



mettiyiindol-3-ylmettiyl>3-methoxyt)aizoate 
(P) (2.0 g.) in dry methanol (200 ml.). The 
resulting red solution was introduced, togeth- 
er witti a magnetic stirring bar, into a quartz 

5 photolysis apparatus fitted witti a gas bub- 

bler, drying^ube, and a water-cooled immer- 
^n tube houang a quartz tungsten-halogen 
lamp (type DVY, 650 walls). Purified, dry 
oxygen gas was bubbled ttvough the stirred 

70 solution while irradiating tiie solution. After 

1.5 hours (TLC monitDring), the methanol 
solution was removed from tiie appsratus, 
evaporated, and fiHered through a column of 
sIGca gel (8 cm. diameter column) eluting 

TS witti 32 to 100:0 vAv ettiyl acatate:h8xane. to 

give metttyl 4-[2-{5- 

(cyck)pentyloxycartJonyl)amino-2-(fomiyl)- 
(metfiyl)aminiophenyll-2-oxoettiyll-3- 
mettioxybenzoate (Q) (2.12 g., 98.5%) as a 

20 foam; NMR (250 MHz. DMSO-d«): 1.5-1.9- 

[m.8H, (CHJ,!; 3.04(sZ25H. N-Me, isomer 
A): 3.24(s.0.75H. N-Me. isomer B); 3.79. 
3.82. 3.86(singlets.6H, 2xOMe); 4.12(s.0.5H. 
ArCiiCO. isomer B); 4.17(s,1.5H. ArCfci^. 

25 isomer A): S.11(m.1H. -OC it): 7J27-8.15- 

(2m,7H): SJBSdx s,0.25H. NH. Isomer B); 
9.91 (br sJ).75H. NH. isomer A). 

(b) A solution of tiie keto-fbrmaniride (Q) (1.0 
30 g., prepared as described in (a) above), and 

hydrexylamine hydrochkxide (0.84 g.) in 
fireshly-dista'lled pyridiner (100 ml.) was heat- 
ed and stirred under reflux for 18 hours, 
under a nitrogen atmosphere. The cooled 

35 solution was concentrated, the residue dis- 

solved in ettiyl acetate (100 mL), waited 
witti water (3x25 ml), dried (MgSO.) and 
evaporated. The product was purified by 
flash chromatography on silica gel (4 cm. 

40 diameter column), eluting with 1:1 vAr ettiyi 

acetate:hexane to gjtve mettiyl 4-p-{5- 
(cyclopentyioxycarf}onyl)amino-2- 
mettiylaminophenyl}-2-(hydroxyimino)-tihyl]- 
3-mettioxybenzoalB (R) (0.57 g.. 59%) as an 

46 off-white soOd: NMR (DMSOd«): 1.4-1.9- 

[m.8H. (CHJ*]; 2.81 (distorted doubiet.3H. 
NMe): 3£3(s.3H. OMe); 3.92(s.3a OMe); 
4.04(s.2H. ArCy^CO): 4.98(m.1H. -CHO): 
6.57(d.1H): 6.93(d.1H); 724(br mJ2Hy. 7.46- 

50 (m. 4H); 8.92(br s.1 H. NHCO). 

(c) Acetic anhydride (0.27 ml., 0.29 g.) was 
added to a solution of ttie amino-oxime (R) - 
(1.3 g., prepared as described in (b) above) 

55 and 4-{dimettiylamino)pyridirie (0.35 g.) in 

dichtorometiiane (120 ml.), under a nitrog«i 
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atmosphere. After 18 hours, the mixture was 
evaporated, the yellow residue dissolved in 
ethyl acetate (50 ml.), washed with hydro- 
chloric acid (0.05N, 15 m'..), water (15 ml.), 
brine, dried (MgSO,) and evaporated. Cry- 
stallization from ethyl acetate/hexane at - 
20"C gave methyl 4-I2-(acetoxyimino)-2-l5- 
(cyciopentyloxycarbonyl)amino-2-methyl- 
amlnophenyllethylha-methoxybenzoate (0) 
(1.3B g.. 96%). as a powder. m.p. 124- 
12e"C.; NMR (250 MHz, DMSO-d,): 15-1.9- 
[m,8H, (CHO4]: i12(s.3H, OCOMe): 2.83- 
(distorted doubletSH, NMe); 3.83(s.3H, 
OMe): 3.88{s.3H, OMe); 4.17(s.2H, 
ArC!l^=N); 5.00(m,1H, -OCH-): 624{d,1H): 
7.01 (d.1H): 7.3-7.5(m.5H); 9.1 (br S.1H. 
NHCO). 

Example 87 



4-t5-{Cyclopentyloxycarbonyl)amino-l- 
methylindazol-3-ylmethylh3-methoxyben2olc add 

Using a similar procedure to that described in 
Example g, except starting from methyl 4-[5- 
(cyclopentyloxycarbonyl)amino-1-methylindazol-3- 
ylmethyll-3-methoxybenzoate, the title compound 
was obtained in 95% yield, as a white solid, m.p. 
216-217»C. 

Example 88 

N-[4-t5-(Cyclop9ntyloxycarbonyl)amlno-l-. 

methylindazol-3-ylmethyl>3-methoxyben2oylh 

benzenesulphonamide 

Using a similar procedure to that described in 
Example 5Z, except starting from the acid de- 
scribed in Example 87. the title compound was 
obtained in 63% yield, as a white powder, m.p. 
145»C. (hemi-hydrate). 

Analysis calculated ft)r. 

C»H»N.O.S.0.5H,0: C, 60.93; H, 5.46; N, 9.80 
Found: C. 60.83: H. 5.30: N, 9.79 

Example 69 

Sodium-N-[4-[5-(cyclopentyloxycarbonyl)amino-1- 

methylindol-3-ylmethylh3-methoxybenzoylh 

benzenesulphonamide 



Sodium hydroxide solution (1 N. 10.69 ml.) was 
added to a stirred solution of N-t4-t5- 
(cylcopentyloxycartx3nyl)amino-l-methylindol-3- 
ylmethyl]-3-methoxybenzoyl]ben2enesulphonamide 

5 (6.0 g.) in 1:1 vA> tetrahydrofuran:methanol (100 
ml.), under a nitrogen atmosphere. After 0.5 hours, 
the organic solvents were removed in vacuo and 
the resulting aqueous solution lyophilised to give 
the title compound (6.1 g., 95%) as a white pow- 

10 der. m.p. 168-175'C. (monohydrate). 

Analysis calculated for 

C„H„N,0,SNa.H,0: C. 59.89; H, 5.36; N, 6.98 

IB 

Found: C, 59.74; H, 5.24; N, 6.90 
Example 90 

20 

Methyl 4-[6-(cyclopentyloxycarbonyl)amino-3- 
methoxyindazol-1-ylmethyl]-3-methoxyben2oate 

Cyclopentyl chlorofomiate (0.17 ml.) was ad- 
25 ded to a cooled (-20 °C) solution of methyl 4-{6- 
amino-3-methoxyindazol-1 -yimethy l]-3- 
methoxybenzoate (S) (0.381 g.) and pyridine (0.11 
ml.) in dichloromethane (3.0 ml.). After warming to 
ambient temperature, the mixture was diluted with 
30 ethyl acetate, and washed with hydrochloric acid - 
(IN), water, brine, dried (MgSO«) and evaporated. 
The residue was purified by flash chromatography 
on silica gel (56 g.). eluting with 5:95 v/v ethyl 
acetate:dichloromethane. to give the title compound 
35 (0.365 g.. 75%) as an oil. with satisfactory NMR 
spectral data. 

The amino-ester (S) was obtained as follows: 

(a) 6-Nifroindazolol (0.206 g.) was added to a 
40 solution of sodium (0.026 g.) in methanol - 

(1.5 ml.), and the mixture heated at SO'C. for 
10 minutes. A solution of methyl 4- 
bromomethyl-3-methoxybenzoate (B) (0.327 
g.) in methanol (3.75 ml.) and N.N-dimethyl- 
45 formamide (DMF) (1.25 ml.) was added, and 

the mixture was i-efluxed tor 18 hours. The 
cooled mixture was diluted with ethyl acetate 
and DMF. and washed with water and brine, 
then dried (MgSOO and evaporated. The re- 
50 sidue was triturated with 1:1 v/v ethyl ace- 

tate:ether to give methyl 4-{3-hydroxy-6- 
nitroindazol-l-ylmethylh3-methoxybenzoate - 
(T) (0.158 g.. 38%) as a yellow solid, m.p. 
231-235«C. 

55 

(b) Indazole (T) (1.68 g.) was added to a 
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solution of sodium (0.108 g.) in methanol - 
(1.0 ml.). After stining for 5 minutes, 
iodomethane (0.32 ml.) was added and stir- 
ring continued for 18 hours. The mixture was 
diluted witii etiiyl acetate, washed with water 
and brine, then dried (MgSOJ and evap- 
orated. The residue was purified by flash 
diromatography on silica gel (130 g.). elut- 
ing wftii 2.-98 v/v ethyl ace- 
tatezdichloromethane to give methyl 4-{3- 
methoxy-e-nitroindazol-l-ylmettiylhS- 
methoxybenzoate (U) (0.481 g.. 28%) as a 
yellow solid, with satisfedory NMR spectral 
data. 

(c) Palladium-on-carbon (5% w/w. 0.24 g.) 
was added to a solution of indazoie (U) (0.48 
g.) in etiiyl acetate (25 ml.). The mixture was 
hydrogenated at 1.1 bars for 3 hours. The 
catalyst was removed by fitb^'on through 
diatomaceous earth, and the fiftrate evap-. 
orated. The residue was recrystallized from a 
hot ethyl acetate/petroleum ettier mixture to 
give methyl 4-(-amino-3-methoxyindazol-1- 
ylmetiiyl)-3-mettioxybenzoate (S) (0.15 g.. 
34%), as a pale-yellow solid, m^. 188- 
193'C. 

Example 91 



4-{6-(CycIopentyloxycarbonyl)amino-1 - 
meflioxyindazol-l-ylmethyn-3-methoxybenzoic acid 

Using a similar procedure to that descn'bed in 
Example 9, except starting from mettiyl 4-[6- 
(cyclopentyloxycarbonyl)amino-3-mettioxyinda20l- 
1-ylmetiiyn-3-metiioxybenzoat8, the title compound 
was obtained in 54% yield, as a solid. m.p. 199- 
2005»C. 

B(ample 92 



N-[4-[6-(Cyciopentyloxycarbonyl)amino-3- 
metiioxyindazol-1 -yimetiiyn-3-methoxyben2oyl]- 
benzenesulphonamide 

Using a similar procedure to that descnt)ed in 
Example 57, except starting from the add de- 
scribed in Example gl, tfte titie compound was 
obtained in 53% yield, as a solid. m.p. 246- 
2475'C. 

Example 93 



5-(2-Cyclopentylac8tamido)-1 -mettiyl-3-{4-(1 -H- 
tetrazol-5-yl)-2-methoxyben2yl]indole 

Sodium hydroxide solution (1M, 1.9 ml.) and. 

5 second, palladium-on-cart»n (10% w/w; 0.05 g.) 
were added to a solution of niti-o-tetrazole (V) (0.69 
g.) in metiianol (50 ml.), and the mixture hydnsge- 
nated at an initial pressure of 3.3 bar. Afta- two 
hours, catalyst was filtwed off. v^rashed with mettia- 

70 nol, and tiie combined filtrate evaporated. The resi- 
due was dissolved in water (30 ml.), excess satu- 
rated aqueous dihyrogen sodium phosphate added, 
and tiis precipitate collected and dissolved in 
tetrahydrofuran (20 ml.). Charcoal was added, the 

TS solution heated and filtered ttirough diatomaceous 
eartii and ttie filter cake washed witii 
tetirahydrofuran. The combined filtrate (which con- 
tained crude 5-amino-l-mettiyl-3-{2-metiTOxy-4(1-H- 
teta3Zol-5-yl)benzyl]indole) was added to a solution 

so of 4-(dimettiylamino)pyridine (0.244 g.), 1-{3- 
dimetiiylaminopropyl)-3^ylcaflx)diimide hy*o- 
chloride (0.384 g.) and cyclopentylacetic acid - 
(0.256 g.) in dichlorometiiane (30 ml.). The mixture 
was stiriBd at ambient temperature for two days. 

25 tiie solvents evaporated, tiie residue partitioned 
tjetween chloroform and water, the chloroform layer 
washed witii water, dried (MgSOt) and evaporated. 
The product was purHied by flash chrom^o^aphy 
on silica gel (using a 3 cm. diameter column) 

30 eiuting witii 70:30:4 wfvfv toluene: etiiyl ace- 
tateacetic add, giving a product which was re- 
crystallized from a mixture of metiianol and water 
to give tiie titie compound (hydrate) (0.064 g., 
7.6%) as an off-wtwte solid. m.p. 242-243'C. 

35 The starting nitro tetrazole (V) was itseif pre- 
pared as follows: 

(a) A solution of chlorosulphonyl isocysrete • 
(5.35 ml.) in dicblorometiiane (3 ml.) was 

40 added over 45 minutes to a stin^ suspen- 

sion of 3-metiioxy-4-methyibenzoic ackl • 
(9.97 g.) in dichloromettiane (18 ml.) at reflux 
under an atomosphere of nitrogen. The re- 
sulting bright-red homogeneous solution was 

45 heated under reflux for 45 minutes, chilled in 

an ice-batii, and treated dropwise witii N.N- 
dimethylfbrmamide (9.5 ml.), over 15 min- 
utes. After stirring for 30 minutes at O'C, the 
orange solutiwi was poured onto ice. The 

50 organic layer was separated, vrashed witii 

water (5x20 ml.), dried (MgS04) awl evap- 
orated. The residue was purified by prepara- 
tive HPLC (SiO,. 10:90 v/v hexane: tolusne) 
to give 3-methoxy-4-mettiylbenzonitrite (5.28 

55 g.. 60%) as a white solid, m^i. 51-S2.S°C. 
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(b) N-Bromosuccinimide (3.2 g.) and benzoyl 
peroxide (0.005 g.) were added to a solution 
of 3-methoxy-4-methylben2onitrile (2.65 g.) 
In dry carbon tetrachloride (90 ml.). The mix- 
ture was heated to reflux for 15 minutes 
using a 250 watt tungsten lamp. The cooled 
reaction mixture was diluted with petrolum 
ether (b.p. eo-SO'C. 90 ml.), insoluble ma- 
terial removed by filtration, and the filtrate 
evaporated. The solid residue was recrystal- 
lized from a mixture of dichloromethane and 
petroleum ether to give 4-bromomethyl-3- 
methoxybenzonitrile (W) (2.64 g.. 65%) as a 
white solid, m.p. 87-91 "C. 

(c) An efficiently stirred mixture of 5-nitroin- 
dole (324 g.). bromide (W) (4.57 g.) and 
silver (I) oxide (4.87 g.) in dry dicxane (90 
ml.) was heated at lOO'C for 5 hours. Addi- 
tional silver oxide (2 g.) was added, and 
heating continued for 1 hour. The cooled 
mixture was evaporated, ttie residue diluted 
witiY dichloromethane, filtered, washing the 
finer cake witti dichloromethane until the 
washings were colorless, and the combined 
filtrate evaporated. The product was purified 
by flash chromatography on silica gel, elut- 
Ing with 3:7 v/v ethyl acetate:hexane, giving 
a product which was crystallized from a mix- 
ture of ethyl acetate and hexane to give 3-(4- 
cyano-2-methoxybenzyl)-5-nitroindole (1.87 
g.. 30%) as a yellow powder. m.p. 204- 
206 'C; partial NMR (80 MHz, DMSO-dJ: 
3.92(s.3H, OMe): 4.12(s,2H, ArCH,). 

(d) Sodium hydride (60% w/w dispersion in 
mineral oil. 0.12 g.) was added to a stin-ed 
solution of 3-(4-cyano-2-mathoxybenzyl)-5- 
nitroindole (0.85 g.) in dry N.N-dlmethylfor- 
mamlde (10 ml.) under a nitrogen atmo- 
sphere. After about one hour, iodomethane - 
(0.645 g.) was added dropwise. and stirring 
continued at ambient temperature for 5 
hours. The mixture was poured onto satu- 
rated aqueous ammonium chloride solution, 
exti-acted with ettiyl acetate (2x20 ml.), ttie 
extract washed with water, brine, dried - 
(MgSOO and evaporated. The residue was 
crystallized from acetonitriie to give 3-(4- 
cyano-2-methoxyben2yl)-1 -methyl-5- 
nibxiindole (0.72 g.. 81%) as a yellow solid, 
m.p. 200-201 'C; partial NMR (250 MHz. 
DMSO-d.): 3.82(5. 3H. NMe): 3.92(s.3H, 
OMe): 4.12(s,2H. ArCli). 



zyi)-1-metfiyl-5-niti-oindole (0.458 g.), sodium 
azide (0.741 g.), and tiietiiylamine hydro- 
chloride (0.785 g.) in dry N-metiiyl-2-pyr- 
rolidinone (6 ml.), under nitrogen, was stirred 

5 and heated at 150''C. for 1.5 hours. The 

mixture was cooled to ambient temperatajre, 
IN hydrochloric acid (25 ml.) added cau- 
tiously, while stirring, tiie precipitated solid 
isolated by filtration, washed with water and 

10 dried iQ vacuo to give 3-{2-methoxy-4-(1-H- 

tetrazol-5-yl)benzyl]-l -methyl-5-nlh-oindole, - 
(V) (0.484 g., 94%) as a yellow powder, m.p. 
249-250«C.: partial NMR {2S0JAHz. DMSO- 
d.): 3.82 (S.3H. NMe): 3.97(s.3H, OMe); 4.13- 

76 (s.2H,ArClt). 

Example 94 



20 Methyl 4-[5-{N'-cyclopentylureido)-1-methylindol-3- 
ylmethylhS-mettioxybenzoate 

A solution of trichloromethyl chloroformate - 
(0.66 g.) in dry dioxan (10 ml.) was added over 10 

25 minutes to a stin-ed solution of methyl 4-(5-amino- 
1-methylindol-3-ylmettiyl)-3-methoxybenzoate (D) - 
(1.09 g.) in dry dioxane (15 ml.) at ambient tem- 
perature. The reaction vessel was continuously 
purged with nitirogen gas. and tiie effluent bubbled 

30 through aqueous potassium hydroxide solution to 
destix>y excess phosgene. The ia sitji formation of 
tiie isocyanate of (D) was followed by TLC. After 30 
minutes cyclopehtylamine (0.574 g.) was added, 
tiie mixture headed to 70 "C. for 20 minutes, tiien 

35 cooled and diluted witii water (100 ml.). The 
precipitate which formed was collected by filtiation, 
dissolved in 95:5 vN dichloromethane:methanol • 
(100 ml.), and tiie solution washed with water, 
brine, dried (MgS04) and evaporated to give a solid 

40 which was recrystallized from acetonltiile to give 
tiie title compound (0.75 g., 56%) as a white solid, 
m.p. 210-212"C.: partial NMR (250 MHz, DMSO- 
d.): 1.25-1.80(3m.8H, cyclopentyl ring); 3.68(s, 3H. 
NMe); 3.83(s.3H. OMe); 3.90-4.0(2s+m,6H, OMe, 

45 ArCH -CHNH-): 553(d. 1 H. -CH-NH-). 

Example 95 



50 



(e) A mixture of 3-(4-cyano-2-methoxyben- 
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4-[5-(N'-Cyclopentylureido)-l -methylinclol-3- 
ylmethyI}-3-methoxyb8n2oic acid 

Using a similar procedure to that described in 
Example 9 . except starting from ttie ester de- 
scnljed in Example 94, the title compound was 
obtained in 70% yield as a white powder. m.p. 203- 
206-0. 

Example 96 



N-[4-[5-{N'-Cyclopentylureldo)-l-ni©fiiyHndoh3- 

ylmethyi]-3^8thoxyb8nzoyl]-2> 

methylbenzenesulphonamide 

Using a similar procedure to that described in 
Example 57, except using ortho-toluenesul- 
phonamide and the add described in Example §§, 
the title compound was obtained In 58% yield, as a 
white soDd, m4). 212-215*C., (monohydrate). 

Bcample 97 



Metiiyl 4-[5-(2-cyclopentylacetamido)-1-(N.N- 

dimethylcarbamoylmettiyl)lndol-3-ylmettiyl]-3- 

methoxybenzoate 

Using procedures similar to those descrit)ed in 
Examples 47. ^ (see also Example 4g), the titie 
compound was obtained in 89% yield as a white 
powder. m.p. 129-132-C.: partial NMR (250 MHz. 
OMSO-d,): 

1.15-1.30(m.2H, cyclopentyl ring); 1.45-1.80(2m.6H. 
cyclopentyl ring); 2.25(m.3H. CtbCONH and -C 
iiCH^: 2.83(S,3H, NMe); 3.06(s,3H. NMe); 3.83- 
(s,3H, OMe): 3.92(s.3H. OMe); 3.98(s^, ArChU; 
5.03(s.2H. NCH J; 9.61 (s.lH. NH). The compound 
was made by starting from methyl 4-{5-amino-l- 
(N,N-dimethyIcarbamoylmethyl)indol-3-ylmetinylh3- 
metiioxybenzoate fitsetf prepared by analogy witti • 
(D) in Example 4, ttiat is by reaction of n'rtroindole 
derivative (C) with 2-chloro-N,N-dimethylacetamide 
in N.N-dimethyifonnamide in the presence of so- 
dium hydride, followed by catalytic hydrogenation 
of tiie product). 

Example 98 



Mettiyl 4-[l-(tert-butoxycarbonylmefliyl)-5-(2- 

cyclopentylacetamido)indol-3-ylmethyll-3- 

methoxybenzoate 



Using a similar procedure to that descnljed in 
Example 4 , except uang cyclopentylacetyi chlo- 
ride, tiie titie compound was obtained in 47% yield 
as a foam; partial NMR (DMSO-d,): 1.1-1.3(m,2H, 

5 cyclopentyl ring): 1.40ts,9H. C(Me),]: 1.45-13- 
(2m,6H. cyclopentyl ring); 225{m,3H. CiiCX)NH 
and -CHCHJ: 3.83(s. 3H. OMe): 3.92{s.3H, OMe): 
3.98(s,2H. ArCii); 4.90(s, 2H, NCHJ; 9.63(s.1H, 
NH). The compound was made by starting from 

10 mettiyl 4-t5-amino-1-(tert-t>utoxycarbonylm^yl)- 
indol-3-ylmetiiyI}-3-metiioxybenzoate fitseif pre- 
pared by analogy witti P) in Example 4, ttiat is by 
reaction witii nitixj-indole derivative (C) witii tert- 
butyl bn»noac8tate in N.N-dtmetiiyiformamkj8 in 

75 ttie presence of sodium hydride, followed by catar 
lytic hydrogenation of ttve producQ. 

Example 99 

20 

Mettiyl 4-{l-(3-cyanophenylmettiyl)-5-{2-cydopen- 
tylacetamido)<ndoi-3-ylmethyll-3-mdttioxyt)enzoal8 

Using a similar procedure to ttiat described in 

25 Bcample ± , except using cyclopentylacelyt chlo- 
ride, ttie title compound was obtained in 30% yield 
as a yellow foam; partial NMR (DMSO-d.): 1 J)5-1.3- 
(m,2H, cyclopentyl ring): 1.4-1 3(2m,6H cyctopentyl 
ring); 2.24(m,3H. CH,CO and -CMCHJ; 3.83(s3H. 

30 OMe): 3.91 (s, 3H. OMe): A.O{sP.H. ArCJi); 5.40- 
(s,2H, NCHi); 9.63(s, 1H. NH). The compcxtnd was 
made by starting from metiiyl 4-{5-amtno-1-(3- 
cyanophenylmettiyl)lndol-3-ylmettiyll-3- 
mettiylbenzoata (itself prepared t>y analogy wRh • 

35 P) in Bcample 4, ttiat is by reaction of n i trt A i do le 
derivative (C) witti 3-cyanobenzyt bromide in N,N- 
dimettiylformamide in ttie presence of sodium 
hydride, followed by catalytic hydrogenation (but 
using 5% w/w palladium-on-carison as catalyst in 

40 4:1 v/v tetrahydrofuransnetiianol as soh/ent. arKi at 
atmospheric pressutB) of the product) 

Example 100 

Methyl 4-t5-(2-cyclopentylace1amklo)-1- 
propargyRndol-3-ylmettiyl>3-mettioxybenzoto 

Using similar procedures to those described in 
so Examples 4 aj^ 2^, tiie titie compound was ot>- 
tained in 60% yield, as a white soUd. mjp. 160- 
161 "C: partial NMR (250 MHz, DMSO-dJ: 1.1-1.3- 
(m,2H, cycio pentyl ring); 1 .45-1 .8(2m3H, 
cyclopentyl ring); 2.26 (m,3H, C HfiO aid - 
55 CHGHJ; 3.37{t,1H. -G-H): 3.83(s,3H. OMe); 352- 
(S.3H. OMe): 3.98(s.2H. ArCtU); 4.99(d.2H, NCHJ: 
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9.66(s.1H, NH). The title compound was made by Examples 101-104 
starting from methyl 4-(5-amino-1-proparglyindol-3- 

ylmethyl)-3-methoxyben2oate (itself prepared by Using a similar procedure to that described ir> 

analogy with (F) in Example 23, that is by reaction Example 9, except using the esters described lr> 
of nitroindole derivative (C) with propargyl bromide s Examples 97-100, the following acids of formula 1 

in N.N-dimetiiylfomnamide in the presence of so- in which W is a direct link to R' were obtained by 

dium hydride, followed by stannous chloride reduc- hydrolysis of the con^sponding methyl esters: 
tion of the product) 



Ex. 


r1 


Rd 


m.p. 

rc.) 


yield 
(Z) 


101 


cyclopentyl- 
methyL 


N,N-dimethyl- 
carbamoylmethyl 


223-226* 


54 


102 


cyclopentyl- 
methyl 


carboxymethyl# 


256-258 


74 


103 


cyclopentyl- 
methyL 


3-cyanophenyl- 
methyl 


130-132* 


89 


104 


cyclopentyl- 
methyl 


propargyl 


226-227* 


87 



* Isolated as a partial hydrate. 

# Hydrolyses of both methyl and tert -butyl esters . 

4-(6-Hexanamldo-2.3-dlhydrobenz-1.4-oxa2in-4- 
Example 105 ylmethyl)-3-hydroxybenzolc add 



N-[4-[5-(Cyclopentyloxycarbonyl)amino-1- 

methylindol-3-ylmethyl]-3-meth(»cyb8n2oyi]-2- 

methylbenzenesulphonamide 

Using a similar procedure to that described in « 
Example §7, except using ortho-toluenesul- 
phonamide and the add described in Example 9, 
the title compound was obtained In 69% yield, as a 
white solid, m.p. 138-140»C. 

45 

Analysis calculated for 

CHbNAS: C. 64.68: H. 5.78; N, 7.30 



Lithium thioethoxida was prepared by the drop- 
wise addition of n-butyliithium (4 ml. of 1.53 molar 
solution in hexane) to a stirred solution of ethyl 
mercaptan (QJS ml.) in dry N.N'-dimethylpropylene 
urea (DMPU) (9 ml.), under a nitrogen atmosphere. 
A solution of methyl 4-(6-hexanamido-2,3- 
dihydrobenz-1 ,4-oxa2in-4-ylmethyl)-3- 
methoxybenzoata (prepared as described in Exam- 
Qla 2g) (0.35 g.) in DMPU (3 ml.) was added, the 
mixture stirred at ambient temperature for 15 min- 
utes, then heated to, and maintained at, ISO'C. for 
4 hours. The cooled mixbjre was diluted with water, 
addified with acetic add, extracted with ethyl ace- 
tate, the extract^ washed with water, dried - 
(MgSOi) and eva^xirated. The product was purified 
by flash chromatography on silica gel, eluting with 
80:20:2 m/vN toluene:ethyl acetate:acetic add. giv- 
ing a white solid which was washed with hexane 
and dried, to give the title compound (0.114 g., 
36%) as a white solid. m.p. 183-184«C. 



Found: C. 64.69; H. 5.78: N. 7.21 
Example 106 



55 



83 



0 199 543 



84 



Bcample 107 



Methyl 3-(8-hexanamido-2.3-dihydrobenz-1.4- 
oxazin-4-ylmethyl}benzoats 

HexanoyI chloride (0.135 g.) was added drop- 
wise to a stirred solution of methyl 3-(6-amlrK)-2> 
dihydrobenz-1,4-oxazi'n-4-ylmettiyl)benzoatB PQ • 
(0.3 g.). and N-methylmorphonne (0.101 g.) in cfich- 
lorometiiane (30 ml.). After 0.5 hours, ttie mixture 
was diluted with dichloromethane. washed with wa- 
ter, dried (MgSO«) and evaporated to give an oil 
which was filtered tivough a short column of sifica 
gei using 35:65 v/v ethyl acetatediexane to give the 
title compound as a synip: partial NMR (80 MHz, 
CDCU^: 0.8-1 .9[complex m,8H. CH,(CHi}i]: 2.2- 
(m,2H, CitCONH): 3.3(m^H, N.Qit.CH,.0): 35- 
(s,3H. OMe); 4^m,2H. N.CH^QttO): 4.5(s,2H, 
N.CFj^. 

The amino ester ()Q was obtained as follows: 

(a) A mixture of 6-nitro-2,3-<fihydroben2-1,4- 
oxazine (0.45 g.), mettiyl 3-bromomethyli3en> 
zoate (Y) (0.58 gJ) (Mettiyi 3-t>rDmomettiyl- 
benzoats CO was prepared from mettiyl 3- 
mettiylbenzoate by bromination using N- 
bromosuccinimide in an analogous manner 
to that used to prepare 4-bromomettiyi-3- 
methoxybenzonitrile (W) as described in part 

(b) of Bamoie ^.). potassium carbonate • 
(0.35 g.). and sodium iodide (0.38 g.) in dry 
2-butanone &S ml.) was sfinred and heated 
under reflux for 48 hours. The cooled reac- 
tion mbdura was filtered, tin filter cake 
washed with 2-butanone, and ttie comlrined 
filtrate evaporated. The product was purified 
by flash chromatography on sifica gel. ehit- 
irtg with 5:95 vN ethyl acetatBA>luene to give 
mettiyl 3-(6Hiitro^3-dihydrobenz-1.4-oxazin- 
4-ylmettiyl)benzoate (0.7 g.. 85%) as a yel- 
low oil; partial NMR (80 MHz. CDCU: 3.5- 
(m,2H. N.Cli.CH,0): 35(s,3H. OMe): 4.3- 
(m,2H. N.CH^CtfcO): 4.6(S,2H. NCH^). 

(b) A mfaclure of methyl 3-(8-nitro-2.3- 
dihydrobenz-l ,4-oxazin-4-ylmettiyObenzoate 
(0.65 g.) and palladium-ott-carfoon (10% w/w, 
0.025 g.) in ettiyl acetate (40 mL) was hy 
drogenated at an initial pressure of 2.9 bar. 
The catalyst was removed by filtration 
tiirough diatomaceous earth, washing ttie fil- 
ter cake witii etttyl acetate, and ttie filtrate 
was evaporated to give methyl 3-(6-amino- 
2.3-dihydrobenz-l .4-oxazin-4-y!mettiyl)- 



benzoate (X) (0.3 g.. 51%) as a gum: partial 
NMR (80 MHz. CDCIJ: 3J3(m^, 
N.CH,CH,.0): 35(s.3H. OMe): 4.15(m^H. 
N.CH,.CH ,0): 4.5(s,2H, NCIiAr)- 

108 



3-(6-Hexanamido-2>dihydrobenz-1 .4-axazin-4- 
10 ylmettiyl^jenzoic add 

Uttiium hydnndde monohydrate (0.2 g.) In wa- 
ter (5 ml.) was added to a stirred solution of mettiyl 
3-(6-hexanamkfc>-2,3-dihydrobenz-1 .4-OKazin-4- 

T5 ylmettiy!)benzoatB (^ . 400 mg.) in 1:1 v/v metha- 
nol: tetrahydrofuran (10 ml.). When TLC (solvent 
system 8020:2 v/vN toluenesttiyi acetsbascetic 
add) indicated complets disappearance of estn-. 
ttie mixture was diluted witti water, filterad to re- 

20 move any soHds. and carefully addified witii 1N 
hydrochkiric add. The predpitate was isolated by 
filtration and recrystallized from a mixture of 
methanol and water to give ttie titie compound • 
(0.176 g., 46% overall yiekj from amino ester (X)) 

» as an off-white soOd, m.p. 167-171 "C. - 
(hemihydrate). 

Example 109 



N-{4-p-(2-Cydopentylacetamklo)-i-(N.N- 

mettioxybenzoyI}-2-mettiylbenzenesulphonamide 

Udng a similar procedure to that described in 
Example 57, except using ortho- toluenesul- 
phonamide and tiie acid described in Example 101. 
the titie compound was obtained in 79% yield, as a 
white soRd. m.p. 215-2175»C. (hemihydrate). 

Analyds cateuiated for: 

CsHJ^O<S.0.5H,0: 0, 64.30; H. 6.32; N. 8.57 

Found: C. 64.38: H, 6.28; N, 8.55 

Example 110 



4-{1 -Acetyl-5-(2-cydopentylacetamido)indoh3- 
ylmetiiyihS-metiioxybenzoic add 

A solution of 4-(1-ac8tyi-5-amindndol-3-yl- 
mettTyl)^-me1hoxybenzoic add (Z) (0.31 g.), 
cydopentylacetic add (0.117 g.). 4- 
(dimettiylamino)pyridine (0.233 g.) and H3- 
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dimsthylaminopropyl)-3-ethyl-carbodiimide hydro- 
chloride (0.35 g.) in dichloromethane (20 ml.), un- 
der a nitrogen atmosphere, was stirred at ambient 
temperature for two hours. The mixture was acidi- 
fied with hydrochloric acid (1N, 30 ml.), extracted 
with ethyl acetate (3x50 ml.), and the combined 
extracts dried (MgSO.) and evaporated. The resid- 
ual oil was purified by flash chromatography on 
silica gel (100 ml.), eluting with 50:45:5 v/v/v hex- 
ane:dichloromethane:ethyl acetate, to give a prod- 
uct which was recrystallized from a mixture of 
tetrahydrofuran and ether, and then from a mixture 
of ethanol and water, to give the title compound - 
(0.055 g.. 14%), as a white solid. m.p. 245-247''C. 

The starting amino acid (Z) was itself prepared 
as follows from nitro ester (C): 

(a) A solution of lithium hydroxide mon- 
ohydrate (1.2 g.) in water (20 ml.) was added 
to a suspension of nitro ester (C) (2.0 g.) in 
methanol (30 ml.). The mixture was stirred at 
ambient temperature for 18 hours and then 
acidified with hydrochloric acid (1N. 50 ml.). 
The yellow precipitate was isolated by filtra- 
tfon, washed with water, and dried to give 4- 
(5-nitroindol-3-ylmethyl)-3-methoxybenzoic 
acid; partial NMR (250 MHz. OMSOdO: 
3.92(s.3H, OMe); 4.12(s.2H, ArCfjO: 11.64(br 
S.1H. NH). 

(b) A solution of 4-(5-nitroindol-3-ylmethyl)-3- 
methoxybenzoic acid (0.6 g.) In N,N- 
dimethylfonmamide (DMF), (3 ml.) was ad- 
ded to a stirred suspension of oil-free so- 
dium hydride (6.088 g.) In DMF (8 tnl.) under 
a nitrogen atmosphere at ambient tempera- 
ture. The red solution was stinBd for 20 
minutes, and acetic anhydride (0.187 g.) ad- 
ded. After 1 hour, the mixture was poured 
Into hydrochloric acid (IN. 30 ml.), extracted 
with ethyl acetate (3x50 ml), the combined 
extracts washed with water (2x20 ml.), brine, 
dried (MgS04) and evaporated. The product 
was crystallized from a mixture of 
tetrahydrofuran and ether to give 4-(1-acetyl- 
5-nitroindol-3-ylmethyl)-3-methoxybenzoic 
add (0.455 g., 67%) as a yellow powder, 
partial NMR (250 MHz. DMSO-d«): 2.68(s.3H. 
NCOCH,): 3.9S(s.3H. OMe); 4.13(s.2H. 
ArCtb). 

(c) Palladium-on-cart3on (10% w/w. 0.1 g.) 
was added to a solution of 4-(l-acetyl-5- 
nitroindol-3-ylmethyl)-3-methoxybenzoic add 
(0.35 g.) in a mixture of 1:1 v/v mettia- 
noltetrahydrofuran (50 ml.), which solution 



had been deoxygenated by passing a 
stream of nitrogen gas through it. and the 
mixture hydrogenated at an initial pressure 
of 50 psi. After 24 hours, the catalyst was 

5 removed by filtration through diatomaceous 

earth, and the filtrate evaporated to give 4- 
(l-acetyl-5-aminoindol-3-ylmethyl)-3- 
methoxybenzoic add (Z) (0.31 g.. 91%); par- 
tial NMR (250 MHz. CD,OD): 2.53(s.3H. 

TO NCOCH,); 3.94(s.3H, OMe); 4.00(s.2H. 

. ArCli). 

Example 111 

methylindol-3-ylmethylh3-methoxybenzoyll-2- 
methylbenzenesulphonamide 

20 Calcium oxide (0.0487 g.). and distilled water - 
(10 ml.) were added sequentially to a solution of N- 
[4-{5-(cyclopentyloxycarbonyl)amino-l-methylindol- 
3-ylmethyll-3-methoxybenzoyl]-2- 
methylbenzenesulphonamide (1.0 g.) in 

25 tetrahydrofuran (THF). (8 ml.). The turbid solution 
was heated at 50"C for 20-25 minutes, and the 
cooled, dear, two-phase mixture evaporated (at 
about SO'C). The residue was redissolved in THF • 
(20 ml.), the solution filtered through a pad of 

30 diatomaceous earth, washing the fitter cake with a 
little THF, the fittrats added dropwise to «tinred 
ether (175 ml.), and the resulting solution added 
dropwise to stinred ether (300 ml.). The predpitate 
was collected by filtration. The filtrate was evap- 

35 orated, redissolved in THF (3.5 ml.) and added 
dropwise to stinred ether (150 ml.). The precipitate 
was collected, combined with the first predpitate 
and dried to give the titia compound (0.865 g.. 
84%) as a white solid, and a partial hydrate. m.p. 

40 220»C (approximately). 

Analysis calculated for 

CoHMN,OaS,Ca0.75H,0: C. 61.91; H, 5.49; N. 6.99 

45 

Found: C. 61.83; H. 5.49: N. 6.87 
Example 112 

50 
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Methyl 4-[5-(cycloperTtyloxycarbonyl)aniino-1- 
methyfindol-S-ylmettiyn-S-mefhoxybenzoate 

A solution of 5-{cyclopentyloxycarl3onyl)-amino- 
l-methynndoie (AA) (1.3 g.) and methyl 4- 
bromomethyl-3-methoxybenzoate (B) (1.3 g.) in 
N.N-dimethylfonnamide (25 ml.) was stirred and 
heated at lOCC under a nitrogen -atmosphere, 
while protecting the reaction vessel from light with 
aluminum foil, for 24 hours. The cooled mixture 
was poured onto saturated aqueous sodium bicar- 
bonate solution (300 ml.), extracted with ethyl ace* 
tate (3x100 ml.), the combined extracts washed 
with brine (50 ml.), dried (MgSO,). and evaporated. 
The product was isolated by flash chromatography 
on silica gel ^.5 cm. diameter column) to give the 
title compound (P) (0.98 g.. 45%), identical with 
that obtained in Bcamole g. 

The starting cyclopentyt urethane (AA) was 
prepared from Ssirtroindole by methyiafion (u^ 
sodium hydride in N,N-dlmethylfbrmamide) fol- 
lowed by catalytic reduction of the nitro compound 
to the corresponding amino compound, and ac- 
ylab'on of the amino compound using cyclopentyi 
chloroformate (using methods similar to those de- 
scribed in Bcarnole 1 . part (b). and in Example 3>. 

Bcample 113 



Methyl 4-{6-(2-cyclopentylacetamido)benzotriazol- 
1-ylmethyl]-3-methoxybenzoatB 

Using a similar procedure to that descrit)ed in 
Example 47, except starting from the amino-ester - 
(M), the title compound was obtained in 58% yield 
as a white powder, m.p. 206-208'C. 

Bcample 114 



4-[6-(2-Cyclopenty lacetamido)benzotriazol-1 - 
ylmetfiyl>3-methoxyben20tc acid 

Using a procedure similar to that descritied in 
Example ^ except starting from the ester de- 
scribed in Example 113. the title compound was 
obtained as a white powder in 98% yield, m^L 235- 
238'C., as a partial hydrochloride salt 

Example 115 



(^[4-{6-(2-Cyclopentylacetamido)benzotriazoh1- 
ytmethyl}-3-methoxybenzoyl]benzenesul|riK)namide 

Using a similar procedure to that described in 
5 Example 32, except starting from the add de- 
scribed in Sample 114, and recrystallizing from a 
mixture of methartol and water, ttie title compojnd 
was obtained in 95% yield as a white powder, nup. 
211-213'C.. as a partial hydrate. 

Bcample 116. 



Methyl 4-[&K2-cyclopentylac8tamido)-3- 
75 hydroxyinda20l-1-ylmethyl]-3-methoxybenzoat9 

A mixture of methyl 4-[3-b«izyloxy-6-(2- 
cyclopentyiac8tamido)inda2ol-l -ylmetiiy l]-3- 
methoxybenzoate (BB) (5.0 g.), and pallacfium-on- 

20 carbon (5% w/w, 125 g.), in ethyl acetate (190 
ml.), was hydrogenated at 1.1 bar for 7.5 hours. 
The catalyst was removed by filtration tivough diar 
tomacecMJS earth, washing the filter caiee with 
ethanol, the filtrate partially evaporated, and the 

25 residue allowed to crystalfize to give the title com- 
pound (2.56 g., 62%), as a soDd. m:p. 242-245"C. 
The ester (BB) was itself obtained as foOows: 

(a) Mettiyl 4-(34iydroxy-6-nitroinda2©l-1-yl- 
30 mettiyl)-3fnettioxybenzoate (T) (35.7 g.) was 

acUed to a mixture of sodium (2.3 g.) and 
mettianol (200 ml.). The mixture was stined 
for 18 hours, and evaporated. The residue 
was dssohfed in I^N-dimettiylfbrmsnide • 

35 (100 ml.), cooled to 0"C.. and benzyl bro- 

mide (15.5 ml.) added. After 18 hours at 
ambient temperature, ettiyl acetate and IN 
sodium hydrojdde solution were adde d . The 
precipitate was isolated by filtration, washed 

40 with ether, and chromatographed by K1PLC 

on silica gel. eluSng wifli dichlonnet han e. to 
give mettiyl 4-(3-benzyloxy-6-nitroindazol-1- 
ylmetiiyl)-3-mettu»cybenzoatB (CC) {Z7 g., 
60%) as a sofid; NMR (250 MHz. DMSO-d.): 

45 3.84(s.3H, OMe): 3.86(s.3H, OMe): S.38(s,2H, 

NCHJ; 5.65(s,2H, OCHJ: 6J5(d.1i^: 7.36 - 
(m,3H): 7.46(m,5H): 7.86(m,2H): 8.66(s.1i4). 

(b) Zinc dust (0.065 g.) was added to a 
so stirred mixture of mettiyl 4-(3-t)enzyloxy-6- 

nitroindazol-1-ylmettiyl)-3-mettioxybenzoate - 
(CC) (0.043 g.) and acetic add (0.9 ml.). The 
mixture was stirred for 2 hours, dikrted witti 
etiier. and filtered. The fihrats was washed 
55 witti water, brine, dried (MgSO*). and evap- 

orated to give mettiyi 4-(6-amlno-3- 
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benzyloxyindazol-1 -ylmethyl)-3- 
methoxybenzoate (DD) (0.034 g., 85%) as a 
brown oil. and was used without fuiHier pu- 
rification as described below. 

(c) Using a similar procedure to that de- 
scribed in Example except staffing from 
amino ester pO), there was obtained methyl 
4-I3-ben2yioxy-6(2-cydopentyiacetamido)- 
indazol-l-ylmethylj-a-methoxybenzoate (BB) 
in 32% yield, as a solid, m.p. 139-140»C. 

Example 117 



4-[6-<2-Cyclopentylacetamido)-3-hydroxyindazol-1- 
ylmethyl]-3-methoxybenzoic acid 

Using a similar procedure to that described in 
Btamole %, but starting from methyl 4-I6-(2-cyclo 
pentylacetamido)-3-hydroxyinda20l-1 -ylmethyl]-3- 
methoxybenzoate, a crude product was obtained 
which was purified by flash chnimatography on 
sifica gel (40 g.). eiuting with 3:7 v/V metha- 
noi:dichloromethane. The chromatographed product 
was suspended in a mixture of ethyl acetate and 
tetrahydrofuran and washed with IN hydrochloric 
acid, water, and brine, dried (MgSO.). evaporated 
and recrystalEzed from a mixture of methanol, dich- 
loromethane. and petroleum ether to give the title 
compound In 16% yield as a solid, m.p. 269- 
272'C. as a partial hydrate. 



4-(6-{2-Cyclopentylacetamido)-3-(N- 
ethyicarbamoylmethoxy)indazol-l-ylmethyl]-3- 
methoxybenzoic acid 

5 Using a similar procedure to that described in 

Example 9, except using the ester from Example 
118. the title compound was obtained in 80% yield, 
as a solid, m.p. 219-221 *C. 

10 Example 120 



Methyl 4-{5-(hexanamido)-1- 
(methoxycarbonylmethyl)-indol-3-ylmethyl]-3- 
fs methoxybenzoate 

Using a similar procedure to that described in 
Example 4 (see also Example 98), the title com- 
pound was isolated in 86% yield, as an oil; partial 

20 NMR (250 K/IHz. DMSOd,): 0.87{t.3H. CH,.CH,): 
1.26-1.30(m.4H): 1.50-1.60(m,2H): 2.25(t,2H. 
CliCON): 3.66(s,3H. OMe); 3.83(s.3H. OMe); 3.92- 
(S.3H, OMe); 3.98(s,2H, ArCH,Ar); 5.04(s,2H, 
NCH,); 9.66(s,1H, NH); starting from 4-[5-amlno-1- 

2S (methoxycart5onylmethyl)indol-3-ylmethylh3- 

methoxybenzoate (itself prepared by analogy with - 
(D) in Example 4, tiiat is by reaction of nitroindole 
deriviative (C) with methyl bromoacetate, except in 
tetrahydrofuran, in the presence of sodium hydride. 

30 followed by catalytic hydrogenation of the product). 

Example 121 



Example 118 

35 

Metiiyl 4-[6-(2-cyclopentylacetamido)-3-(N-ethylcar- 

bamoylmethoxy)indazoM-ylmethyll-3- 

methoxybenzoate 

AO 

Using a similar procedure to that described in 
Example 42, except starting from methyl 4-[6-(2- 
cyclopentylacetamido)-3-hydroxyindazol-1- 
ylmethyl]-3-methoxybenzoate (that is reaction of 
this compound wttii 2-chloro-N-ethylacetamida in 45 
N.N-dimethyifomnamide in the presence of sodium 
hydride), and flash chromatography of the crude 
product on silica gel (75 g.). eiuting with 1:1 v/v 
ethyl acetate:dichloromethane, the title compound 
was obtained in 34% yield as a solid, m.p. 178- so 
181 "C. 

Example 119 



4-[1 -Carboxymethyl-5-(hexanamido)indoi-3- 
ylmethyl>3-methoxybenzoic acid 

Using a procedure similar to that described in 
Example g, except starting from the ester de- 
scnljed in Example 120. the titie compound was 
obtained in 59% yield, as a white solid, m.p. 235- 
240»C. 

Example 122 



N-[4-[6-(2-Cyclopentylacetamido)-3-(N- 

etiiylcarbamoylmethoxy)indazol-1-ylmethyl]-3- 

metiioxyben2oyl]-2-metiiylbenzenesulphonamide 

Using a similar procedure to that described In 
Example 57. except using orthortoluenesul- 
phonamide and the acid descritsed in Example 119. 
the titie compound was obtained as a partial hy- 
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drats in 32% yield as a soHd. m.p. 222-223.5'C. 
Analysis calculated for 

C»HJv|,O,S.0.75H,O: C. 60.47; H, 6.04; N. 10.37 
Found: C, 60.41; H. 5.83; N, 10.31 
Bcample 123 



Metiiyl 4-[5-(2-cyclopentylacetamido)indoI-3- 
ylmettiyl>3-m^oxybenzoate 

Starting from amino-ester (A), and using a simi- 
lar procedure to that descrit)ed in Example 4, ex- 
cept u^ng cydopentylacetyl chloride (see also gs: 
ample gg). the title compound was obtained in 
quantitative yield as a fOam; partial NMR (250 MHz, 
DMSO-di): 1.2-1.8(3m,8H. cyclopentyl ring): 2.24- 
(m.3K Cii^ONH and -C HCHJ; 3.83(s^H. OMe): 
3.93(s^H. OMe): 3.99(br s^. C H^: 9.57(br 
s,1H, NHCO): 10.79(br d.1H. -NH-). 

Brample 124 



4-[5-(2-Cyclopentyiacetamido)indol-3-ylmethyn-3- 
methoxyt)8nzoic add 

Using a similar procedure to that described in 
Bamole £, except starting from the ester de- 
filed in Example 123. the title compound was 
obtained in 83% yield as a white sofid. m.p. 218- 
219»C. 

Example 125 



N-[4-[5-(2-Cyclopentylac6tamido)indol-3-ylmethyl]- 
3-methoxybenzoyll-2-melhylbenzenesulphonamide 

Using a similar procedure to that described in 
Bamole §7, except starting from QrS!2>toluenesul- 
phonamide and the add descnlied in Examole 124. 
the title compound was obtained in 56% yield as 
white powder, m^t. 248-^"C. 

Example 126 



Paliadium-on<afbon (5% wAw, 0.095 g.) was 
added to a solution of methyl 4-[2-allyl-6-(2- 
cyclopentylacetamido)-3-oxo-2H.3H-indazol-l - 
ylmethyil-3-methoxybenzoate (0.462 g.) in ethyl 

5 acetate (20 ml.). The mixture was hydrogen^ad at 
1.1 bar for 5 hours. The catalyst was removed by 
fiHrafion through diatomaceous earth, the fiitrate 
evaporated and the residue purified by flash 
chromatography on siHca gel (40 g.), ehif^ with 

70 1:3:7 vfvh/ acetic acid:ethyl aca- 
tatBKflchioromethane. The chromatographed prod- 
uct was dissolved in acetone and toluene, and the 
solution evaporated to give the title compound in 
84% yield, as a solid glass, mjp. 74.5-77°C. 

75 The starting ester methyl 4-{2-aIlyl-6-{2- 
cyclopentytacatamido)-3-oxo-2H,3H-inda20i-1- 
ylmethyll-3-methoxybenzoatB was itself pr^iared 
as fbitows. Using a similar procedure to that de- 
scribed in Bcample 42. except starting from methyl 

20 4-[6-(2-cyciopentylac8tamido)-3-hydroxyindazol-1- 
yimethyl]-3-methoxybenzoate (that is. reaction of 
this compound with allyl bromide in N.N-<fimefhyl- 
fbrmamide in the presence of sodium hydride), a 
mixture of rnethyl 4-{2-aliyl-6-^-cyciopen- 

25 tylacetamido)-3-oxo-2H,3H-indazot-1-yimethyl>3- 
methoxybenzoalB. and methyl 4-^-allyiaKy-6-(2- 
cyciopentyiacetamido)indazol-l^lmethyi}-3- 
methoxybenzoate was obtained. The mixtuB of 
compounds was heated neat at 200''C. for 18 

30 hours, and the product isolated by flash 
chromatography on silica gel (60 g.), eiufing vnth 
1:30:70 vAv/V acetic addsthyl ace- 
tatexiichloromelhane. to give methyl 4-[2-aIly(^2- 
cyclopentylacetamido)-3-oxo-2H.3H-tnda2ol-1- 

35 ylmethyll-S-methaxybenzoate In 81% yield, as an 
dl with saSsbctory NMR spectral data. 

Example 127 



4-[6-(2-Cyclopentylacetamido)-3-oxo-2-propyl- 
2H.3H-indazol-1-ylmethyl]-3Hnethoxybenzo!c acid 

Using a similar procedure to that described in 
45 Example g, except starting from methyl 4-[6-(2- 
cyclopentylacetamido)-3-oxo-2-propyl-2H.3iH- 
indazol-1-ylmethyl]-3-methoxybenzoate the title 
compound was obtained in 83% yield as a soBd. 
mjp. 1223-125"C. 



Methyl 4-[6-{2-cyclopentyiacetamido)-3-oxo-2- 
propyl-2H,3H-indazol-1 -ylmethyl]-3- 
methoxybenzoate 
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Example 128 

The following iliustratss representative phannar 
ceuticai dosages forms which may t>e used for the 
therapeutic or prophylactic administration of an s 
acidic compound of formula I (that is. M is an 
acidic group as defined hereinbefore) or of a phar- 
maceuticaliy acceptable salt thereof (hereinafter re- 
fenred to as 'Compound X*): 



(i) Tablet I 



'Compound X' 
Lactose 

Croscaxmellose Sodium 
Starch 

Magneslxsn stearate 



mg/ tab let 
100 

182.75 
12.0 
2.25 
3.0 



(ii) Tablet 2 



'Compound X' 

Microcrystalline cellulose 
Po lyviny Ipyrro lidone 
Starch 

llagneslum stearate 



mg/ tablet 

20 
420 
14.0 
43.0 
3.0 



(iii) Capsule 



'Compound X' 
Lactose 

Magnesium stearate 



mg/ capsule 

10 mg. 
488.5 
1.5 



(Iv) Injection 1 (10 mg./ml. ) 

'Compound X' (free acid form) l.OZ w/v 

Sodlxan phosphate 3.6Z w/v 

O.IM Sodium hydroxide solution 15.0% w/v 
Water for Injection. . . .to 100 Z 



(v) Injection 2 (buffered to pH 6) . (1 mg./ml.) 

'CompoTond X' (free acid form) 0.1 Z w/v 

Sodium phosphate 2,26Z w/v 

Citric acid 0.38Z w/v 

Polyethylene glycol 400 3.5Z w/v 
Water for injection. . . .to lOOZ 
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(vi) Aerosol mzJial. 

'Compotind X' 0.2 

Sorbitan trioleate 0.27 

Trichlorofluorome thane 70.0 

Dtchlorodifluorome thane 28 0 . 0 

Dichlorotetraf luoroethane 1094 . 0 



It will be appreciated that the alxwe phar- '° Claims 
maceutical compositions may ha varied according 
to wen known pharmaceutical techniques to accom- 
modate differing amounts and types of active in- 1. A compound of fomiula 1 
gredient "Compound X'. The aerosol (vi") may be 
used in conjunction with a standard, meteiBd doss 
aerosol dispenser. 



wherein the group >X-Y.Z-is selected 1 
group con^sting o^ 

(a) >CRc-CRaRb-NRd- 

(b) >C=N-Za 

(c) >CsCRarZb- 

(d) >N-CRa=N- 

(e) >N-CRbRe-CRcRf-Zb- 

(f) > N-N=N- 

(g) >N-NRg-CO- 

(h) >N-N=C.ORd- ■ 



Ra is hydrogen or (1-4C)alkyl; 

Rb and Rc are each hydrogen or. together with the 
existing cartxin to catban bond, form an unsatu- 
rated rmkage; 

Rd is hydrogen or (1-10C)a]lcyl optionally 



ing one or two double or triple bonds and In which 
a carbon atom may optionally be replaced by oxy- 
gen or sulphur, said (l-10C)alkyl additionally op- 
tionally bearing a substituent selected irtxn tiie 
group consisting of (1-4C)alkoxy. cyano, caiboxy. 
1H-tetrazol-5-yl. carbamoyl. N-(1-4C)cartDamoyl, 
N.N-di[(1-4C)aB{yl]cart)amoyl. and (1-40- 
aHcoxycaitxjnyl, or Rd is selected from tiie group 
consisting of (3-8CH::ydoalkyl. (3-8C)cyctoalfcyK1- 
4C)alkyl, (2-6C)alkanoyl and phenyK1-4C)aBcyi. the 
phenyl moiety of which may optionally bear a sids- 
stituent selected from tiie group consisting of 
cyano, haiogeno. (1-4C)allcyl. (1-4C)aikaxy and 
trifluoromethyl; 

Re and Rf are Independently hydrogen or (1-4C)- 
alkyl: 

Rg Is (1-4C)aIIcyl; 

Za is oxy. ttiio, or substituted imino of tiw formula - 
N(Rd>-in which Rd has any of the meaitings de- 
fined above; 

Zb is oxy or tiiio; 

ttie group R'.L-stands for amidic radicals of tine 
fomiula: R'.W.CO.NH-or R'.W.CS.NH-. in which R' 
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is selected from the group consisting of (a) (2- 
-10C)all<yl optionally containing 1 or more fluorine 
substituents; (b) phenyl-(1-6C}alkyl in which the (1- 
6C)alkyl moiety may optionally bear a fluoro or (1- 
4C)alkoxy substituent and in which the phenyl moi- 
ety may optionally bear a substituent selected from 
the group consisting of halogeno. (1-4C)alkyl. (1- 
4C)alkoxy and trifluoromethyl; and (c) (3-8C)- 
cycloalkyl or (3-8C)cycioalkyK1-6C)alkyl. the cyclic 
moiety of any of which optionally may contain one 
unsaturated linkage and may optionally bear 1 or 2 
(1-4C)alkyl substituents; 

W is oxy. thio, imino or a direct link to R'; 

R" is hydrogen, halogeno. (l-4C)alkyl or (1-4C)- 
alkoxy; 

Q is phenyiene optionally bearing 1 or more sub- 
stituents independently selected from the group 
consisting of halogeno. hydroxy. (1-4C)alkyl. (1- 
4C) alkoxy and trifluoromethyl; 

A' is (1-2C)alkylene or vinylene; 

A' is methylene, vinylene or a direct link to M; and 

M Is an acidic group selected from the group 
consisting of carboxy. iH-tetrazoi-S-yl and an acyl- 
sulphonamide residue of the formula - 
CO.NH.SO„R' in which m is the integer 1 or 2 and 
R' is selected from the group consisting of (1-6C)- 
alkyl, (3-8C)cycloalkyl, (6-12C)aryl. heteroaryl com- 
prising 5-12 atoms at least one of which is carbon 
and at least one of which is selected from a group 
consisting of oxygen, sulfur and nitrogen, and (6- 
12C)aryl-(1-4C)alkyl. in any of which the aromatic 
or heteroaromatic moiety may bear 1 or 2 sub- 
stituents selected from the group consisting of 
halogeno, (1-4C)alkyl, (1-4C)alkoxy, trifluoromethyl. 
nitro and amino; 

or a pharmaceutically acceptable salt thereof. 

2. A compound as claimed in Claim 1 wherein 

R' is selected from the group consisting of etiiyl. 
propyl, isopropyl. butyl, isobutyl, sec-butyl, i-butyl. 
pentyl, l-etiiylpropyi, hexyl, heptyl, l-etiiylpentyl. 
nonyl, heptafluoropropyl, benzyl, 4-chlorobenzyl. 4- 
trifluoromethylbenzyl. 4-methylbenzyl. 1- 
phenylethyl, 2-phenyiatiiyl, 1-metiiyl-1-phenyletiiyl, 

1- phenylpropyl, 1-phenylpentyl. alpha-fluorobenzyl. 
alpha-methoxybenzyl, cyclobutyl. cyclopentyl. 
cyclohexyl, cyclopentylmethyi, cyclohexylmethyl. 

2- cyclopentylethyl, 1-cyclopentylbutyl. l-cydohex- 



ylpropyl, 1-cyclophexylbutyl. 5-metinyl-2-(1- 
metiiylethyl)cyclohexyl. and 1-cyclohexen-4-yl: 

R' is selected from the group consisting of hy- 
5 drogen, fluoro, chloro. bromo. methyl and methoxy; 

R' is selected from tiie group consisting of methyl, 
isopropyl, butyl, cyclopentyl, phenyl, 4- 
chlorophenyi, 4-methylphenyl, 2-methylphenyl, 
10 naphthyl, thien-2-yl and 6-chloropyrid-3-yl; 

Ra is selected from hydrogen and methyl; 

Rb and Rc are selected to each be hydrogen or Rb 
75 and Rc are taken together and form an unsaturated 
linkage with tine existing carbon to carison bond; 

Rd is selected from ttie group consisting of hy- 
drogen, metiiyl, ethyl, propyl, butyl, pentyl, hexyl, 

20 ailyl, propargyl, 3-mettiylbutyl, 3-methylbut-2-enyl. 
2-cart3amoyletiiyl. cartsoxymethyl. carboxyetiiyl. N- 
ettiylcarbamoylmetiiyl, N,N-dimetiiylcarbamoyl- 
metiiyl, 2-cari30xyvinyl, 2-(metiioxycart5onyl)vinyl. 
2-methoxyethyi. 3-metiioxypropyl. cyclopentyl, 

25 cyclopropylmethyl. acetyl, benzyl. S-cyanobenzyl 
and 4-chlorobenzyl; 

Re and Rf are each independentiy selected from 
the group consisting of hydrogen, metiiyl and etiiyl; 

30 

Rg is selected from tiie group consisting of methyl, 
ethyl, and propyl; 

A' is selected from metiiylene and etiiylene; 

35 

A' is selected from a direct linkage and methylene: 

Q is selected from the group consisting of m- 
phenylene and Q-phenylene, each of which option- 
40 ally may bear a fluoro. chloro. hydroxy, metiiyl, 
metiioxy or trifluoromethyl substituent; and 

W is selected from tiie group consisting of oxy. 
imino. thio and a direct linkage. 

45 

3. A compound as cljrfmed in Claim 2 wherein 

R' is selected from tiie group consisting of butyl, 
pentyl. 1-ettiylpentyl. 1-phenylpropyl. alpha- 
50 fluorobenzyl. alpha-methoxybenzyl. cyclopentyl. 
and cyclopentyimettiyl; 

H' is hydrogen; 

55 R' is phenyl or 2-metiiylphenyl: 
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Ra is hydrogen; 

Rb and Rc are selected to each be hydrogen or Rb 
and Rc are taken together and forni an unsaturated 
linkage with the existing carbon to carbon bond; 

Rd is selected from the group consisting of hy- 
drogen, methyl, ethyl, propyl, hexyl, allyl, propar- 
gyl, 3-methylbutyl, 3-methylbut-2-enyl, carijoxy 
methyl, carboxyethyl, N-ethylcarbamoylmethyl. 
N,N-dimethylcarbamoylmethyl, 2-melhyoxyethyl, 
cyclopentyl, cyclopropylmethyl, acetyl, benzyl, and 
3-cyanobenzyl; 

Re and Rf are each hydrogen: 
Rg is propyl: 



A' Is methylene; 
AMs a direct link; 

Q is selected from the group consisting of m* 
phenyiene and ^i^^y'^^, each of which may 
optionally be substituted by a hydroxy or msthoxy; 
and 

W is selected from the group consisting of oxy, 
imino and a direct linkage. 



4. A compound as claimed in Claim 1 
from the group consisting of 



(i) indoles and indoiines of formula la; 



RlL- 




(ii) benzisoxazoles. benzisothfazoles and fn- ^ 
dazoles of formula lb; 




CiO benzo[b]furans and benzo[b]thk)phenes of ^ 
fbnmuia Ic: 



so 
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(vii) indazoles of formula ig; and 
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(viii) indazolds of formula Ih; 



1^ ORd 



J&.Q.A'.M 



5. A compound as claimed in Claim 4 selected 
from tfie group consisfing of 

(i) indoles and indolines of said fCumula la: 

(ii) indazoles of said fomiuia lb; 

(iiO benzo[b]thiophenes of said fonnula Ic; 
fiv) benzimidazoles of said formula Id; 

(v) 1 ,4-benzoxazines of said formula le; 

(vi) benzotriazoles of said fonnula If: 

(vii) indazoiones of said formula Ig; and 

(viii) indazoles of said formula Ih; 

6. A compound as claimed in Claim 4 selected 
from the group consisting of 

(a) compounds of sad formula la wherein Rb 
and Rc together with the existing cart>on to 
cartxin bond, form an unsaturated linkage: and 

(b) compounds of said formula le wherein Zb is 



oxy or thio and Rb and Rc are each hydrogen. 



7. A compound as claimed in any one of Claims 
4, 5 or 6 wherein 



A' is a direct link to M; 

Q is BPhsnyisne optionally substitufisd by 
methoxy; 

M is selected from the group consisting of car- 
boxy, 1H-tetrazol-5-yI, and a radical of the for- 
mula -CO.NH.SOiiy wherein R* is phenyl, option- 
aiiy substituted as defined for R'. 

8. A compound as claimed in any one of Claims 
1-3, wherein R'.L-is attached to the benzene 
moiety of formula I in such a way that it bears a 
meta -relationship to the group X but does not 
bear an ortt^-relationship to the group Z. 

9. A compound as claimed in Claim 1 selected 
from the group consisting of 



(a) indole derivatives of formula lla: 
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(b) indazole derivatives of formuia ilb: 




lib 



CH,.Q.A'.M 



(c) benzo[b]tliioptiene derivatives of formula lie. 




(d) imidawie derivatives of formula lid. 



Rtw.caNi 



):h,.Q.a'.m 



(e) 2,3-dlhydrobenz-1,4-oxazlne derivatives of 
formula lie. 
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rf.w.caNi 



CH,.QJl\M 



(f) benzotriazole derivatives of formula Itf, 



i?.w.caNi 



(g) indazole derivatives of formula llg: 




CHj.QJl'.M 



10. A compound as claimed in Claim 9 selected 
from the group consisting of 

(a) compounds of formula lla and lib wherein M 
is cart)oxy and Rd is selected from the group 
consisting of methyl, propyl. 2-methoxyethyl. N- 
ethylcarbamoylmethyl and cyclopentyl; 

(b) compounds of formula lla and lib wherein M 
is a radical of the formula -CO.NH.SCR' wHer«"n 
R* is phenyl and Rd is selected from the group 
consisfing of hydnagen, methyl, 2-methoxyethyl 
and N-ethylcartiamoylmethyl; 

(c) compounds of formula lla and lib wheran M 
is a radical of the fomiula -CO J^H.SO,R* whermn 
R* is 2-methylphenyl and Rd is selected from the 
group consisting of methyl and N,N-dimethylcar- 
bamoybnethyl; 



(d) compounds of formula llg 

wherein R'.W-is cydopentyloxy. M is cartxjxy or 
-CO.NH.SO,R* wherein R* is phenyl, and Rd is 
methyl: and 

(e) compounds of formula llg 

wherein R' is cydopentylmethyl. W is a cfirect 
linkage, M is carboxy or -CO.NH.SOiR* wherein 
R* is 2-methylphenyl, and Rd is N-e<hytear- 
Ijamoylmethyl. 

11. A compound as claimed in Claim 1 wherein 
said compound is selected from the group con- 
sisting of 

(a) hK4-I5-(cyclopentyloxycarbonyl)amino-1- 

methylindol-3-yimethyl>3-methoxyben2oyl> 

benzenesulphonamide. 
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(b) N-[4-[5-(cyclopentyloxycarbonyl)amfno-l-(N- 
ethylcarbamoylmethyl)indol-3-ylmethyl]-3- 
methoxybenzoyllbenzenesulphonamide. 

(c) N-[4-[5-{cyclopentyloxycarbonyl)amino-1- s 
methyllnclazol-3-ylmethyl}3-methoxybenzoyl]- 
benzenesuiphonamide. 

(d) N-I4-{5-{cyclopentyloxycarbonyl)amino-l- 
methyHndol-3-ylmethylh3-methoxybenzoyl]-2- io 
msthyl-benzenesulphonamide, 

(e) N-[4-l5-(2-cyctopentylacetamido)-1-(N.N- 
dimethylcarbamoylmethyl)indoh3-ylmethyl]-3- 
mBthoxyben2oyll-2- ts 
methylbenzenesulphonamide. 

(f) N-[4-[6-(cydop8rrtylo)(ycarbonyl)amino-2,3- 
dihydrobenz-1 .4-oxa2ln-4-ylmethyll-3- 
methoxybenzoyljbenzenesulphonamide, so 

(g) N-I4-[6-(2-cyclop8ntylac8tamido)-2.3- 
dihydrobenz-l ,4-oxazln-4-ylmethyl]-3- 
methoxybenzoyllbenzenesulphonamide, 

25 

(h) N-[4-[5-{cyclopentyloxycarbonyl)aminobenzo- 
[b]thien-3-ylmethyl>3-methoxybenzoylh 

benzenesulphonamide, 

(i) N-[4-[6-(2-cyclopentylacetamldo)banzlmidazol- 30 
1 -y Imethyl J-3-methoxybenzoylh 
benzenesulphonamide. 



dlhydrobenz-l ,4-oxazin-4-yimethyI]-3- 

methoxybenzoyl]-2- 

methyibenzenssulphonamide. 



(k) N-[4-[6-(cyclopentyloxycarbonyl)annino-3- 

methoxyindazoH-ylmethyl]-3-methoxybenzoyl]- 

benzenesuiphonamide, 

(I) N-{4-{5-{N'-cyclopentylureido)-1 -methylindol-3- 

ylmethylhS-methoxybenzoylH- 

methylbenzenesulphonamide, 

(m) N-[4-{6-(2-cyclopentylacetamido)- 

benzotriazol-1-ylmethyl]-3-methoxybenzoyl> 

benzenesulphonamide, 

(n) N-{4-{5-(cyclopentyloxycarbonyl)amidoindol- 

3-ylmethyl]-3-msthoxybenzoylh 

benzenesulphonamide, 

(o) N-{4-[5-(cyclopenty loxycarbony i)amino-1 -(2- 

methoxyethyl)indol-3-ylmethyl>3- 

methoxybenzoyl)-benzenesulphonamide, 

(p) N-[4-[5-(2-cyclopentylacetamido)-1 - 

methylindol-3-ylmethyi>3-methoxybenzoylh 

benzenesulphonamide, 

(q) N-t4-[6-(2-cyclopentylacetamido)-3-(N-ethyl- 
carbamoylmethoxy)indazol-l -ylmethyl]-3- 
methoxybenzoyi>2- 
methylbenzenesulphonamide, and 

(r) N-[4-{6-(cyclopentyloxycarbonyi)- 
aminobenzlmidazol-1 -y lmethyl]-3- 
methoxybenzoyihbenzenesulphonamide, 

wherein each of these compounds may be in the 
fbmi of a free acid or as its corresponding phar- 
maceutically acceptable salt 

12. A compound of formula III 




A\Q.A*.C02Rh 



wherein Rh is selected from the group consisting of so 

(a) (l-6C)alkyl optionally bearing an acetoxy, (1- 
4C)allcoxy or (1-4C)alkylthio group: (b) phenyl; and 



(c) benzyl; and wherein the other groups and sub- 
stituents have the meanings as defined in Claim 1. 



13. A compound of formula VII 
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3<^ 



A..V.CN 



wherein the groups and subsStuents have the 
meanings as defined in Qaim 1. 

14. A process for maldng any of the compounds 
claimed in any of Claims 1-11 inclusive wherein the 
groups or subsfituents have the same meanings as 



n said Claims 1-11 except as specmcaiiy rwiau, 
vhich process comprises a method selected from: 

(A) For those compounds wherein M is a cariiox- 
yfic add group, decomposing a suitable ester of 
formula III:- 



pf.Lr 




Y 

A'.Q.A'.CQ2Rh 



t) Acylating an amine of formula IV:- 




IV 



but wherein T is chosen from the values defined 40 
forM; 

(C) For a compound of formula I wherein > X-Y- 

46 



Z-has the value >CRc-CRaRb-NRd-or >C»N- 
Za-, but wherein Za is a substituted imino of the 
formula -N(RdK reacting an imino compound of 
formula V:- 
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wherein >D-E-G-is a group of the formula >CRc- 
CRbRa-NH-or >C = N-NH-, but wherein T is cho- 
sen from the values defined for M, with an al- 
kylating agent of the formula Rd.U, wherein U is 
selected from the group consisting of chloro, 5 
bromo, iodo, methanesulphonyloxy and g- 
toluenesutphonyloxy; 



(D) For a compound of formula I wherein >X-Y- 
Z-is >CRc-CRaRb-NRd-, but wherein Rb and Rc, 
together with the existing carbon-to-carbon bond, 
fonn an unsaturated linloge, reacting an indole 
of formula VI:- 



with an alkylating agent of the fonriula 
U^'.Q.A*.M in the presence of a suitable Lewis 
acid, wherein U has the meaning as defined in - 
(C) and the Lewis add is selected from the 
group consisfing of silver oxide, silver carbonate, 
silver fiuoroborats, sliver trifluonsacetate, silver 



trifluoromethanesulphonate, zinc chloride, ferric 
chloride and stannic chloride; 

(E) For a compound of formula I wherein M is a 
1H-tetrazol-5-yl radical, reacting a cyano deriva- 
tive of formula VII:- 




with an alkali metal azide; 



(F) For a compound of fomiula 1 wherein R'.L- 
stands for a group of the fonmula R'.W&CO.NH- 



or R'.Wa.CS.NH-in which Wa is oxy, imino or 
thio. reacting an isocyanate or isotiiiocyanate of 
the formula VIII:- 



viii 



but wherein T is chosen from the values defined 
for M and wherein Xb is oxygen or sulphur, with 
an amine of the formula R'.NH,, an alcohol of the 
formula R'.OH or a thiol of the fomiula R'.SH; 



group of the formula CO.NH.SOn).R'. reacting a 
compound of formula I wherein M is carboxy 
with a sulphonamide derivative of the formula 
R'.SOm-NH^ in the presence of a dehydrating 



(G) For a compound of formula I wherein M is a 
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(H) For a compound of formula I, wherein >X-Y- 
Z-is > CRc-CRaRb-NRd-, but wherein Rb and 
Rc. together with the existing cartJon-to-cartx)n 
bond, form an unsaturated [inkage. reacting an 
indole of formula VI wilh an alkylating agent of 5 
formula U^'.QA*.M, wherein U has the meaning 



defined in (C): 

(0 For a compound of fomiula I wherein > X-Y-Z- 
is >C = N-Za-, but wherein Za is a sut>stituted 
imino of Sie fomnula -N(Rd)-. dehydrating an 
aminooxime of formula DC- 




but wherein T Is chosen from the values defined Z-is >C = CRa-Zb-, txit wherein Zb is oxy, by 

for M; ^ dehydrating an hydroxy compound of fontiula 

XI:- 

(J) For a compound of formula I, wherein >X-Y- 




but wherein T is chosen from the values defined 3S 
for M; 

(K) For a compound of formula I. wherein >X-Y- 
Z-is >C s N-Za-. but wherein Za Is oxy, dehydrat- 
ing an hydroxyoxime of fomnula XIII:- « 




XIII 



but wherein T is chosen from the values defined 
for M; 

(L) For a compound of formula I wherein >X-Y-Z- 



is >C=CRa-Zb-. but wherein Zb is oxy or thio. 
reacting a benzofiiran or a t)enzottiiophene of 
formula XV> 
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with an alkylating agent of formula U^'.QA'.M. io 
wherein U has the values defined atxn/e in (C); 

(M) For a compoiipd of fomnula I wherein >X-Y- 
Z-is >CRc-CRaRb-NRd-, but wherein Rb and Rc 
are hydrogen, catalytic hydrogenatlon of an in- 75 
dole of fomiula I wherein >X-Y-Z-ls >CRc- 
CRaRb-NRd-, but wherein Rb and Rc. together 




wherein Hal is chloro, bromo or iodo, with a 
compound of fonnula Hal.CH,.Q.A»T, but 3" 
wherein T is COORh or CN, and wherein the Hal 
is chloro, bromo or iodo, to afford the corre- 
sponding compound of III or VII, wherein >X-Y- 
Z-is >CsN-Za-, but wherein Za has the value - 
N(Rd)-and A' is methylene; followed by conver- 3S 
sion of the COORh group or the ON group. 




with an alkylating agent of the formula 
U^'.Q^A'.M wherein U has the meaning defined 
above in (0) in the presence of a suitable base. 

15. A pharmaceutical composition comprising a 
compound of fonnula I or a salt thereof, as 
claimed in claim 1. together with , a non-toxic 
pharmaceuticaily acceptable diluent or carrier. 

16. A salt of a compound of formula I, as 



with the existing carbon-to-carbon bond, form an 
unsaturated linkage; 

(N) For a compound of fbnnula I wherein >X-Y- 
Z-is >CBN-Za-. but wherein Za has the value - 
N(Rd)-and A* is methylene, a modified version of 
said process (A) or (E) comprising cross cou- 
pling an Indazole of formula XVI;- 



XVI 



respectively, into one of tiie values defined 
above for M by application of process (A) or (E), 
respectively; and 

(0) For a compound of formula I wherein >X- 
stands for the group >N-, aikylation of an amino 
compound of formula XVII:- 



XVII 



claimed in any one of claims 1-11, which is 
selected from alkali metal, alkaline earth metal, 
aluminium and ammonium salts and from salts 
with organic bases affording physiologically ac- 
ceptable cations. 
Claims for contracting state : AT 



1. A process for producing a compound of formula 
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wherein the group > X-Y<Z-is selected from the 
group consisting of: 

(a) >CRc-CRaRb-NRd- « 

(b) >C = N-Za- 

(c) >C=CRa-Zb- 

20 

{cl)>N-CRa=N- 

(e) > N-CRbRe-CRcRf-Zb- 

(f) >N-N = N- 25 
(9) >N-MRg-CO- 

(h) >N-N=C.ORd- 

30 

wherein 

Ra is hydrogen- or (1-4C)all(yl: 

Rb and Rc are each hydrogen or, together with the 
existing carbon to cartion bond, form an unsatu- 
rated iinloge: 

Rd is hydrogen or (1-10C)an<yl optionally contain- 
ing one or two double or triple bonds and in which 
a carbon atom may optionally be replaced by oxy- 
gen or sulphur, said (l-IOC)alkyl additionally op- 
tionally bearing a substituent selected from tiie 
group consisting of (l-4C)all<oxy, cyano, carboxy, 
1H-tetrazol-5-yl. carfsamoyl. N-{l-4C)carbamoyl, 
N.N-di[(1-4C)alkyl]carbamoyl. and (1-4C)- 
alkoxycarijonyl, or Rd is selected from the group 
consisting of (3-8C)cycloaUcyl. (3-8C)cycloall<yHl- 
4C)alkyl. (2-6C)alkanoyl and phenyK1-4C)alkyi. the 
phenyl moiety of which may optionally bear a sub- 
stituent selected from ttie group consisting of 
cyano. halogeno, {1-4C)aIkyl, (1-4C)alkoxy and 
trifiuoramethyl; 

Re and Rf are independently hydrogen or (1-4C)- 
alicyi: 



Rg is (1-4C)aIlcyl: 

Za is oxy, thio, or substituted imino of the formula - 
N(RdHn which Rd has any of the meanings de- 
fined above; 

Zb is oxy or thio; 

tine group R'.L-stands for amidic radicals of tine 
formula: R'.W.CO.NH-or R'.W.CS.NH-. in vrtwdi R' 
is seiacted from the gnaup consisting of (a) (2- 
lDC)allcyi optionally containing 1 or more fluorir» 
substituents; (b) phenyK1-6C)alkyl in wiiich tine (1- 
6C)aBc/\ moiety may optionally bear a fiuoro or (1- 
4C)aikoxy substituent and in which the phenyl moi- 
ety may optionally bear a substituent selected from 
the group consisting of halogeno. (1-40aH<yl. (1- 
4C)alkoxy and trifiuoromettiyl; arxl (c) (3-^)- 
cycloalkyl or (3-8C)cycloaIkyH1-6C)aIkyl. tine cydic 
mcriety of any of vMch optionally may contain one 
unsaturated linkage and may optionally bear 1 or 2 
(1-4C)aIky! substituorts; 

W is oxy. tiiio, imino or a direct link to R': 

R' is hydrogen, halogeno, (1-4C)alkyl or (1-4C)- 
alkoxy; 

Q is phenylene optionally bearing 1 or more sub- 
stituents independently selected from tine group 
consisting of halogeno, hydroxy. (1-4C)aikyl. (1- 
4C) alkoxy and trifluorometiiyi: 

A' is (1-2C)alkylene or vinylene; 

A' is metiiylene. vinylene or a direct link to M; and 

M is an acidic group selected from the group 
consisting of carboxy, 1H-tBtrazol-5-yl and an acyl- 
suiphonamide residue of tine formula - 
CO.NH.SOmR' in which m is tine integer 1 or 2 and 
R' is selected from the group consisting of (1-6C>- 
alkyl, (3-6C)cycloalkyl, (6-12C)aryl, heteroaryl com- 
prising 5-12 atoms at least one of which is carbon 
and at least one of which is selected from a group 
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consisting of oxygen, sulfur, and nitrogen, and (6- 
12C)aryl-<1-4C)alkyl, in any of which the aromatic 
or heteroaromatic moiety may bear 1 or 2 sub- 
stituents selected from the group consisting of 
halogeno. (1-4C)aIkyl, (1-4C)alkoxy, trifluoromethyl, s 
nitro and amino; 



wherein said process comprises a method selected 
from: 

(A) For those compounds wherein IVI is a carbox- 
ylic acid group, decomposing a suitable ester of 
formula 11l> 



III 



i.Q.A'.CO,Rh 



(B) Acylating an amine of formula IV:- 




IV 



but wherein T is chosen from the values defined 

for M; 

(C) For a compound of fomnula I wherein >X-Y- 



Z-has the value >CRc-CRaRb-NRd-or >C=N- 
Za-. but wherein Za is a substituted Imlno of the 
formula -N(Rd)-, reacting an imlno compound of 
formula V:- 



wherein >D-E-G-is a group of the formula >CRc- 
'CRbRa-NH-or >C = N-NH-, but wherein T is cho- 
sen from the values defined for M, with an al- 
Ityiating agent of the formula Rd.U, wherein U is 
selected from the group consisting of chloro. 
bromo, iodo, methanesulphonyloxy and q- 
toluenesutphonyloxy: 



(D) For a compound of formula I wherein >X-Y- 
Z-is >CRc-CRaRb-NRd-, but wherein Rb and Rc, 
together with the existing carbon-to-cart3on bond, 
form an unsaturated linkage, reacting an indole 
of formula VI:- 
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with an alkylating agent of the formula 
UA\Q^^M in the presence of a suitable Lewis 
add. wherein U has the meaning as defined in - 
(C) and the Lewis acid is selected from the 
group consisting of silver oxide, silver cartxinate. is 
silver fiuoroborate, silver trifhioroacetale. silver 



trifluoromethanesulphonate. zinc chloride, fenric 
chloride and stannic chloride: 

(E) For a compound of formula I wherein M is a 
IH-tetrazol-S-yl radical, reacting a cyano deriva' 
live of formula Vlt- 



with an alkali metal azide; 

Fbr a compound of formula I wherein R'.L- 
stands for a group of the formula R\WaCO.NH- 30 



or R'.WaCS.NH-in which Wa is oxy. rmino or 
thio. reacting an isocyanata or isothiocysnate of 
the formula VIII:- 




but wherein T is chosen from the values defined 
for M and wherein Xb is oxygen or sulphur, with 
an amine of the formula R'JMHa. an alcohol of the 
formula R'.OH or a thiol of 4ie formula R\SH: 

(G) For a compound of formula I wher^n M is a 
group of the formula C0J4H.S0nfR'. reacting a 
compound of formula I wherein M is cartioxy 
with a sulphonamide derivative of tfie formula 
R*.SOm-NHi. in the presence of a dehydrating 
agent 



(H) For a compound of formula I, wherein >X-Y- 
Z-is >CRc-CRaRb-NRd-, but wherein Rb and Re. 
together with the existing cart)on-to-cart3on bond, 
form an unsaturated linkage, reacting an indole 
of fbmiula VI with an aHeyiating agent of formula 
UA\aA'.M. wherein U has the meaning defined 
In(C): 

(I) For a compound of formula I wherein >X-V-Z- 
is >C»N-Za-. but wherein Za is a substituted 
imino of the formula -N(RdK dehydratnig an 
aminooxime of formula IX:- 
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but wherein T is chosen from the values defined 
forM; 

(J) For a compound of formula I, wherein >X-Y- 

76 




25 

but wherein T is chosen from the values defined 
for M: 

(K) For a compound of formula I, wherein >X-Y- 
Z-is >C = N>Za-. but wherein Za is oxy, dehydrat- 
ing an hydroxyodme of formula XIII:* 




XIII 



but wherein T is chosen from the values defined is >C - CRa-Zb-, but wherein Zb is oxy or thio, 

for M; 45 reacting a benzofuran or a tienzothiophene of the 

formula XV:- 

(L) For a compound of formula I wherein >X-Y-Z- 



Z-is >Cs CRa-Zb-, but wherein Zb is oxy, by 
dehydrating an hydroxy compound of formula 
XI:- 
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wiffi an alkylating agent of formula U^'.QA*.M, 
wherein U has the values defined above in (C): 

(M) For a compound of formula I wherein >X-Y- 
Z^s > CRc-CRaRtKNRd-. but wherein Rb and 
Rc are hydrogen, catalytic hydrogenation of an 
indole of fonnula I wherein >X-Y-Z-js >CRc- 
CRaRb-NRd-, but wherein Rb and Rc. together 



with the existing carfjon to carbon bond, fC>rm an 

(N) For a compound of formula I wherein > X-Y- 
Z-is >C = N-Za-. but wherein Za has the value - 
N(Rd)-and A' is methylene, a modified version of 
said process (A) or (E) comprising cross cou- 
pling an indazole of fonnnula XVI:- 



R'.Lr 




wherein Hal is chloro. bromo or iodo. with a 
compound of formula Hal.CH,.Q^*.T, but 
wherein T is COORh or CN. and wherein the Hal 
is chloro, bromo or iodo, to afford the con^ 
spending compound of III or VII, wherein >X-Y- 
Z-is >C=N-2[a-, but wherein Za has the value - 
N(Rd)-and A' is methylene; followed by conver- 
sion of the COORh group or the CN group. 



respectively, into one of the values defined 
above for M by application of process (A) or (E). 
respectively; and 

(O) For a compound of formula I wherein >X- 
stands for the group >N-, allcylafion of an amino 
compound of formula XVII:- 



RIL- 



y 

H 



with an alkylating agent of the fomiula 
UA'.QA'.M wherein U has the meaning defined 
aisove in (C) in the presence of a suitable base. . 

2. A process as claimed in Claim 1 (A) wherein 
said decomposition is effected by a method se- 
lected from the group consisting of 

(a) hydrolysis under acid or base conditions; 



(b) decomposition by nucleophlGc demetiiylation, 
when Rh is metiiyl; 

(c) ttiermal decomposition; and 

(d) reduction, when Rh is benzyl. 

3. A process as claimed in Claim 1 (B) wherein 
an acyiating agent used is selected from the 
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group consisting of 

(a) when W is oxy, thio or a direct finlc, an acid 
halide of tlie formula R'.XaCO.Hal wherein Xa 

has the values defined for W; s 

(b) when W is imino, an isocyanate of fomiula 
R'.NCO; and 

(c) when W is a direct linic, a cart)0xyiic acid of io 
formula R'.CO>li. 

4. A process as claimed in Claim 1 (C) wherein 
Rb and Rc. together with the existing carbon^o- 
carbon bond, form an unsaturated linlcage. is 

5. A process as claimed in Claim 1 (D) wherein 
said process is performed in a suitable solvent 
or diluent and at a temperature in the range of 
from about 15»C. to about 100'C. so 

6. A process as claimed in Claim 1 (E) wherein 
said process is performed in a suitable polar 
solvent and at a temperature in the range of from 
about SO'C. to about 160"C. 2S 

7. A process as claimed in Claim 1 (F) wherein 
said process is performed in a suitable inert 
diluent or solvent and at a temperature in the 
range of from about O'C. to about 60»C. so 

a A process as claimed in Claim 1 (Q) wherein 
said process is performed with a free acid of 
formula I in the presence of a suitable soh/ent or 
diluent and at a temperature in the range of from 
about 10'C. to about 50'C. 

9. A process as claimed in Claim 1 (G) wherein 



said process is performed with a reactive deriva- 
tive of formula I and an alkali metal salt of ttie 
sulfonamide derivative at or near room tempera- 
ture in a suitable solvent or diluent. 

10. A process as claimed in Claim 1 (H) wherein 
said process is performed in a polar or ether 
solvent and at a temperature in tiie range of from 
about 50*C. to about 160»C. 

11. A process as claimed in Claim 1 (I) wherein 
said process is performed by first reacting a 
compound of fbnnuia iX with a suitable condegs- 
ing agent in tiie presence of a suitable solvent or 
diluent in tiie presence of an organic base, tiien 
heating tiie resulting 0-acyloxime at a tempera- 
ture In ttie range of from about SO'C- to about 
250*C. 

12. A process as claimed in Claim 1 (I) wherein 
said process is carried out without prior de- 
rivatization to tiie acyl derivatives, by heating at 
a temperature in ttie range of from about ISO'C. 
to about 300*C. 

13. A process as claimed in Claim 1 (J) wherein 
said process Is performed by treatment of said 
compound of formula XI with an add in a suit- 
able inert solvent or diluent and at a tempera- 
ture in tiie range of from about 50'C. to atKnit 
150'C. 



14. A process as claimed in Claim 1 (M) wherein 
said process is performed under suitable cata- 
35 lytic hydrogenation conditions and at a tempera- 
ture in tiie range of from about 15"C to about 
lOO'C. 
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